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The Second PART teaching to 

Meafure all Sorrs of Superficies and Solid% 
by Didimals, hy Cr-Js-Multiplicatiorty and by Scale 
and Comfpffes : Alfo the Works of fcveral Arcificer?, 
relating XffBmlding% ajid the Meafuring ot Baard 
and Timber, Shewing the common Errors. 
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The Eightif Edition. Tt» which is added, 
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I Have perus'd this BOOK, and" 
recommend it to the Public 
as a very ufeful One. 

J. Harris,/). D» 
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Lately PuhliJbeJj the id'SJithn rf- 

The Doftrine of Plain and Spherical TRJ- 
GONOMETRY ; With its Ufc in various 
Branches of the Mathematics: 

By ff^p Havjtteu Auftor of this Book. 

Vardic^s Short but yet PlainELEMENTs of GEO- 
METRY^ Shewing by a brief and eafy Method 
how moft of what is NectrfTary and Ufeful in 
this Science, may be underftood.. Translated 
by the above<*mentioi)ed Dr.HtfW/, and referred 
to in the Prefecc of this Book. Th^ B%htb 
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P RE FACE 



iAVlNG penifed fevieral Books 
concerning the Menturation of Su- 
perficies and Soltdt, and the Works 
of AttiScas idating to Building i 
but; not finding any one Book To 
.perft^i-as to give any tolerable Si- 
■ - tfefaitioii ip a Learner ; and I hav- 
ing praiSifed irH taught Mealbring For fevecal YearB» 
fl!id thereby gain'd Experience and Knowlege id 
^har Art, having learned focne Thkigi from one Au- 
thor, «id feme Thinps from another, I began to 
thitikofdigefting my Thoughts into Tome liicn Me- 
thod as might give a Learner full Sa!isfai2ion,witft- 
, oucbcingat the Charge of buying ib many Booksi 
end being In^portun'd thereunto by fome Friends, I 
fell to work, and at Jaft brought them to thac Pet- 
:^fe<3ion you here fine ip [hefotlowingWotk. 

I, As to the Decimal Arithmetic, I have be-» 
as brief as the Matter would well bear, to muke tc 
plain. 

A » a. A 

156374 
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^ iv ^e PKEVACE. 

. 2. As to the Multiplying of Feet and Inches, 
^ commonly call'd Crofs' Multiplication -^ my Me-* 

thod differs from that which is ufually taught in 
other Authors^ as being (I think) much (horter and ^\ 
plainer. 

3. In meafuring of Superficies and Solids, I have 
given the Demonft ration of the Rules, which I 
thought might be very acceptable to the Ingenious; 
for^ndeedj I always look upon the Writing of a Rule 
without a Demonftration (in any Part of the Ma- 
thematicks) to be bur iame anddefedive^ and for 
want of knowing the Reafon of the Rule, ft Learner 
may commit great Errors \ befides, when a Learner 
knows the ReafOn of the Rules, he may retain them 
better in bis JVIembry. The Rule tor meafuring 
a ' Prifmoid and Cylindroid, I had ou; of Mr. Eve* 
) Yard's Art of Gauging j but the Reafon be docs 

not ilieWi neither have I found it in any other 
Audior ; but that the Method Is true, I have en- 
deavoured to make plain. 

The Demonftration of die Rules for finding the 
Area of an EHipGs and Parafcola; alfo the Demon- 
ftration of the Rules for finding the folid Content 
* of the Fruftum of a Cone and Pyramid, the Soli- * 
diry of a Globe of a Spheroid, a Parabolic Co- » * 
noid, and of a Parabolic Spindle, and their FrU- ' 
ftums, I had from the' ingenious Mr. Wards Toung 
JMathematician's Guide I where the Curious and 
ingenious Reader may fee many other Demonftra* 
lions algebraically performy. I have alfodemon- 
ft rated the Rule for finding the Solidity of a Globe 
out of Vardics Elements of Geometry (Book the 
5th, Art. the 33d) pubhlh'd in EngliPvfkh ma- 

ny. , 



\ ^e P KEF AC. 

"ny Additions, by the Reverend Dr. H 
and the fame is alfo dune out ofStur 
Jis EHudeata-f fo that the ingenious Ri 
wjiich of [hofc Ways be likes bell. 
f 

iTheScaleTuppos'd tobeuftdin al 
tions, is the Line of Nutnbers, com 
Gumter's Line, which is upon the OTi 
Fpeti orEighteen-Inch Rules, commc 
the Carpenters, Mafons, ^c. becai 
- ic needlels, as well as impertinent, to w 
ofSliding-rulcs,or any other particula 
beTnp fufiScientt^treated ot by fevcral , 
by the abo?e-aara'd Mr. Everarti, i 
Gauging above-mentioacd, where you I 
of a Siding-rule in Ari;hmetic, G' 
Meafuring of Superficies and Solids, Gi 
LikewifeMr.HBWf has "written largely o 
his Sliding-rule, in Arithmetic,' Georrn 
nomt'try, Gauging, Dialing, ^c. Thei 
_ral others who have explain'd the I 
own Rules; fo that the (more curious 1 
find full Sjtiefa&ion in^^bofe Authors. 

One thing I have omitted in the Bi 
I think may not bs very ieiBroperly inf 
Pbcej that is, how to find, a Numbc 
Line. If the Number you would f 
only of Units, then the Figures upon the 
fent the Numbar fought ; Thus, if thei 
J,i>'ij&'- tfien I, a, 5, ^r. upon t\ 
prelcDts thcNumber fought. But if theNi 
iifts of two Figures, that is, of Units and 
Uie Figure upon the Rule ftands foi the 
A3 



vi The P KEF ACE. 

the large Divifions ftand for the Units ; thus, if 54 
were to be found upon the Line, the Figure 3 
upon the Line i9 30, and 4 of the large Divifions 
(counted forwards) is the Point repreftnting 34 ; 
and if 34.0 were to be found, it will be at the latnc 
Point upon the Line ; and if 304. were to be found, 
then the 3 upon the Line is 500, and four of the 
fmaller Divifions (counted forward) is the Point 
reprefenting 304. If the Number confifts of four 
Places,orThoulands,then the Figure upon the Line 
ftands for Thoufands, and the larger Divifions are 
Hundreds, the leffor Divifions are Tens, and the 
tenth Parts of ihofe lefler Divifions are Units. Thus, 
if ^755 were to be found, then the% is 2000 j and 
the 7 larger Divifions (counted forward) is 700 
more; and 3 of the kfler Divifions is 30 more ; and 
half of one of the lefler Diidfions is j more, which 
is the Point reprefenting 273^. You muft remem- 
ber, that beiween each Figuere upon the Line there 
are 10 Parts, which I call th« larger Divifions; and 
each of thofe larger Divifions are fubdivided (or 
fuppofed fo to be) into 10 C^her Parts, which I call 
the fiualler Divifions ; and 0Bch of thofe Parts fup* 
pofed to be fubdivided again lj[ito 10 other Parts,^r. | 

You muft alfo remember, rhat if i, in the Middle | 

of the Line, ftands only for i, then i at the upper 
£nd will be 10, and 1 at ihe lower End will only 
be y4 ; but if i at the lower End fignifies i, then i 
in the Middle Aaods for 10, and i at the upper End 

is lOOy&C. 

There is one Thing more Which I would have 
iny Reader to underftand, and that is. How to find 
all filch proportional Numbers made ufe of in the 
Proportions about a Circle^ and of a Cylinder, and * 

ID 
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Square equal when the Diameter is i. And if you 
excraft the (quare Root of .079577, it will be .2821, 
which is the Side of the Square equako the Ckcle 
whofe Circumference is i. 

If the Side of a Square within a Circle be required, 
if you fquare the oemidiameter, and double that 
Square, and out of that Sum extradt the Square 
Root, that (hafr^ the Side of the Square which 
f, may be infcrib'd in that Circle ^ fo, if the Diame- 

ter of cheGrcle be i, then the Half is .5 ; which, 
, fquar'd, is .25 ; and this, doubled, is y, whofe 
Square Root is .7071, the Side of the Square^in- 
fcrib'd. 

Again, If the Diameter of a Globe be i, to find 
the Solidity. In Seft. XI. Chap. II. it is demon- 
ftrated, that the Globe is f of a Cylinder of the 
lame Diameter and Altitude : Thus if the Cylin- 
der's Diameter be i, and its Altitude or Length be 
alfo I, find the Solidity thereof, and take f of it, 
and that will be the Solidity of the Globe requir'd. 
Now if the Diameter be i^ the Area of the Circle, 
or Bafe of the Cylinder, Ms .7854, ( as is above 
fliewn) which multiplied bjL i, the Altitude of the 
Cylinder, and the Produft Is alfo .7854, the Soli- 
dity of the Cylinder ^ f whereof is .5236, which is i 
the Solidity of the Glofce, whofe Diameter is i. I 

From what has been faid, the Reader may ' | 
cafily perceive bow all other proportional Num- j 

bers are found^ and may examine them at his Plea* 1 
fure. 

I fliall not inlarg^ any further upon the Mat- 
ter, but leave the Book to fpeak for itfelf y and 
if it prove beneficial to the ingenious Praftitio* '- 

pers^ 
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ners, I hftve 1117 Dcfirc. So> wifhic^ my in- 
genious R£^r good Succelj in his Endeavours, 
not doubdqg but be will reap Profit bereby •■, which 
that he aojif is the beany Defire of h^ Well- 
Wdherj 
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2 Notation 0/ D e c i m a l s. Part f . 

^ Exampli, This Decimal Fradlion ^Jf may be writ- 

1 ten thus .2^, its Denominator being known to be 

I • an Unit with two Cyphers ; becaufe there are two 

Figures in the Numerator. In like manner, -^hih 

may be thus written, .125 ; and j^ii\ thus, .3575 ; 

and yj^g^ thus, .075 j and ^ Jj^g^ thus, .0065. 

I As whole Numbers increafe in a decuple or len- 

fold Proportion, towards the Left Hand, {0^ on che 

contrary, Decimals decreafe towards the Right Hand 

: * in a decuple ProportioOi as in the following Scheme. 
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7 6 5 4 3 2 iio I 2 3 4 5 6 

>. 

Hence it appears, that Cyphers put on the Right 
Hand of whole Numbers, do increafe the Value of 
thofe Numbers in a decuple (or tenfold) Proportion ; 
but being annexed to the Right Hand of a Decimal 
Fradlion^ do neither increafe nor decreafe the Value 
thereof: So ,§!• jj is equivalent to f JJr or .25. And, 
on the contrary, tho' in whole Numbers, Cyphers pre- 
fixed before them, do neither increafe nor diminiih 
the Value ; yet Cyphers before a decimal Fra6lion 
do diminifh its Value in a decuple Proportion : For 
.25, if you prefix a Cypher before it, faiecoihes -fil^. 
or .025 : and .125 is iihho^% by prefixing two Cy- 
^pher before it, thus, .00125. And therefore, when 
you are to write a Decimal Fra£lion, whofe Denomi- 
iiator hath more Cyphers than there are Figures in 

4 the 



4 Redufiion o/Decimals. Fan l«r 

fult by the Denominator, the Quotient is the Decimal 
equivalent to the vulgar Fra£tion given. 

Example i. Let | be given, to be reduced to a De- 
cimal of two Places, or having lOO for its Dcnomi- 
Jiator. 

To 3 (the Numerator given) annex two Cyphers, 
aind it makes 300 ; which divide by the Denomina- 
tor 4, and the Quotient is .75, the Decimal requir^d^ 
and is eqaiValeBt to l^eiven. 

Nofi, That fo ifiaiiy Cyphers as you ai\|iex to the 
given Numerator, fo many Places muftbe Jprick'd ofF 
in the Decimal feund ; and if it fhall happen, that 
there are not fo many Places of Figures in the Quo- 
tient, the Deficiency mufl be fupply'd, by prefixing 
£0 many Cyphers before the Quotient Figures, as in 
the next Example. 

Exampli 2. Let 5^ 3 be reduced to a Decimal having 
tx Places. 

To the Numerator annex fix Cyphers, and divide 
by the Denominator, and t^ Quotient is 5235 1 but 
it was requirM to have fix rlaces, therefore you muft 
prefix Iwo Cyphers beforelit, and then it will be 
005235, which is the Decimal required, andis equi- 
igalent to 5^3* 

See the Work of thefe two £]»ib{^s. 

. 4)3-o^v75 573)3-oooooo{oo5»3S 
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20 . 1350 

20 2040 

3210 



34S 

In thefecond Example there remains 345, which 
Remainder is very infignificant, it being iefs than 
rmnlsi: P^t of an Unit, and therefore is rejeded. 

ILfa 
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6 Redufiion of Decimals. Part L 

for every Unit in the fecond Place count tei>« and to 
that add the Figure in the third Place, and reckon 
that fo many Farthings; but if they make above 13, 
abate i ; and if it be above 38, abate 2, and add the 
remaining Farthings to the Sfaiilings before found. 

Example 1. Let .695 of a Pound be reduced to 
Shillings, Pence, and Farthings. 

Firft, Double your 6, and it makes 1 2 s. then take 
5 out of 9, and for that reckon another Shilling, and 
it makes 1 3 /. and the four remaining is 4 Tens, and 
the 5 makes 45, which being above 38, you muft 
therefore caft away 2, and there refts 43 Farthings, 
which is 104'. |. So the Anfwer is 1 3 /*. lo^.^. 

/. /. ^. 
So the Value of .725=14 6 
And the Value of .878 = 17 6^ 
And the Value of .41 7 zz 8 4 
And fo of any other. 

■ 

Let .59755 of a Pound Troy be reduced to Ounces, 
Peny-weights, and Grains. 

Multiply by 12, by 20,' and by 24, and always 
prick off fkVQ Places towardi the Right hand, and you 
will find the Anfwer to be 7 9%, 3 pwt, 1 3 gr. ferh 
See the Work. 

•59755 
12 



7.17060 
20 



3.41200 JFtffiV 7 3 9.88S 

) 24 ■ ' 

111 ■ H 

164800 
82400 

9.88800 



Chap. 2. KeduSihn of Deci m a ls. 7 

Let .43569 of a Ton be reduced roHunditds* Qaai^ 
ters, and Pounds. 

Multij^ly by 20, by 4, and by 28, and the Aofwer 
will b« 8 C. 2fr/. 24 lb./«r#. 

•43569 
20 



871380 

4 C jr/. lb. 

Facit 8 2 23.9456 



2.85520 
28 

23.94560 



Let .9595 of a £oot be redac'd into Inches and 
Quarters. 



•9595 
12 



11.5140 

4 Facit 1 1 Inches^ 2 Qaarteri. 

20560 

III. ?^ reduce the known Parts of Money ^ 
Weighty Meafure^ &c. to a Decimah 

Tie RULE. 

To the Number of Parts of the leffer Denomiaa* • 
tion given, annex a competent Number of Cyphers* 
and divide by the Number of fuch Parts that are 
containM in the greater Denomination, to which the 
Decimal is to be brought > and the C^otienc is the 
J^ecimal fought. 



8 KeduBion $f Decimals. Part I. 

Example i , Let 6</. be reduced to tke Decimal of a 
Pound. 

To 6 annex a competent Nambfr of Cyphers, (Aip- 
pofe 3) and divide the Refult by 240, (the Pence in 
a Pound) and the Quotient is the Decimal required. 

24o)6.ooo(.o25 
1200 



Facit .025 



Example 2. Let 5^. \ be reduced to the Decimal of 
a Pound, having Ox Places. 

In 3 ^. 4 there are fifteen Farthings, therefore to 
I? annex fix Cyphers, (becaufe there are to be fix 
Places in the Decimal required) and divide by 960, 
( the Farthings in a Pound ) and the Quotient is 
.015625. 

96;o)i5.ooooo!o(.oi5625 



540 , 
600 

240 

480 



Example 3. Let % \ Inches be reduc'd to the Deci* 
«aal of a Foot, confining of four Placea. 

In 5 i Inches, there are 13 Quarters; therefore 
to 1 3 annex four Cyphers, and divide by 48, (the 
Quarters in a Foot) and the Quotient is .2708. 

48)i3.oooo(.27o8 



340 
400 



J6 

ExampU 



Chap. 3. Addition of Decimals, 

ExampU 4. Let 9 C I ;r. 16 lb. be reduc'd to 
Decimal of 9. Too, paving fix l*Iun. 



, . ,6 
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37 5"- 
28 


15600 

, ai6oo 


302 Fatit .469642 


14400 
9600 


75 


64*0 


05 z Pound* 
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CHAP. V. 
Addition 0/ Decimals. 

ADDITION of Dedmaltii perfonn'd Eheft 
way as Addition of whole Numbert, only j 
mutt obfervc 10 place yoar Numberi righr, cbai 
Units under ITniti, prime* ooder Primei, Scco 
under Seconds, Ifc. 

f*a™;/f. Let 317.25, 17.125, 275.5. 47-3S 
and 12.75^, be added together into one Sum. 

17.125 
*7S-S 

+7-)S79 
■'-75 ■ 

Sum 669.9829 

This is fo plain, that more Examples I think nced- 
Icft. 

CHAP, 



lo SuhtraCiion of Decimals. Part !• 

CHAP. IV- 

SuhtraSion of Decimals. 

SUBTRACTION of Decimals is performed like- 
wife the fame way as in whole Numbers, refpedl 
being had to the right placing the Numbers, (as ia 
Addition) as in the following Examples. 

( I ) ( 2 ) 

From 212.0137 From 201.1250 

Subtr. 31.1275 Subtr. 5-57^5 

Refts ^80.8862 .Reib 1955465 

Proof 212.0137 Proof 201.1250 



( 3 ) ( 4 ) 

From 2051.315 From J0.5 

Subtr. 79- 1 72 Subtr. 7.2597 

Refts 1972.143 Refts z%,zAfii 



■«< 1 1 ■ 



Proof 20J1.315 Proof 30.5. 



Uote^ J£ the Number of Places in the Dcdinals be 
more in that which is to be fubtradled, than in that 
which you fubtraft from, you muft fuppofc Cyphers 
to make up the Number of Places, as in the fourth 
Example. 



1^ CHAP. 



12 Multiplication of Decimals. PanL 

Let 79. 25 be multiply'd by .459. 

In this Exemple, becaufe two Places of Decimals 
are pricked off in the Multiplicand, and three in the 
Multiplier, therefore there muft be five prick*d o^ 
in the Frodud. 



7925 
•4S9 



71325 
39625 
31700 

36.3757^ 



[ Let .135272 be multiply'd by .00425. 

I In this Example, becaufe in the Multiplicand are 

k fix Decimal Places, and in the Multiplier five Places ; 

I* therefore in the Produft there mud be eleven Places 

of Decimals ; but when the Multiplication b finifti'd, 
the Product is but 57490600, 'vIz. only eight Places s 
therefore, in this Cafe, you muft prefix three Cy- 
phers before the Produil Figures, to make up the 
Number of eleven Places : fo the true Produdl will be 
,00057490600. 



•^35^72 
.00425 

> * ■ 

L 676360 

I V 270544 

541088 



.00057490600 
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Chap. J. Mill 

mn 

.00147 

■■«< 

?}« 

588a 
14720 



13962 
I1I700 
111700 



134.2662 



3SS4 
39987 

2221; 

4443 
70-999" 



7-356. 

.012< 

44138. 
147128 
73564 

.0926906^ 



14 ContraSfed Multiplication. Fart L 
Contraffed Multiplication of Decimals. 

Becaufe in Multiplication of Decimal Futs, anci 
inix*d Numbers, there is no Need to expre(s all the 
Figures of the Produ£^» but in moft Cafes two, three» 
or four Places of Decimals will be fuffident; there- 
lore, to contra^ the Work, obferrc this following 

RULE. 

Write the Unit's Place of the M^tiplier under 
diat Place of the Multiplicand, whofe Place you in- 
tend to keep in the Produd^ then invert the Order 
of all the other Figures, that is, write them all the 
contrary Way. Then, in multiplying, always begin 
at that Figure in the Multiplicand wluch ftandsover 
the Figure you are then multiplying withal, and fet 
down the firft Figure of each particular Produd di- 
redly one under the other : But yet a duo Regard 
muft be had to the Increafe arifiog from the Figures 
on the Right Hand of that Figare in the Multiplicand 
which you begin to multiply at. This will appear 
more plain by Fxamples. 

Example i. Let 2.38645 be muItiplyM by 8.2175, 
and let there be only four Places retained in the De- 
cimals of the Produft . 

Firft, according to the Direftions, write down the 
Multiplicand, and under if write the Multiplier, thus; 
place the 8 (being the Unit*s Place of the Multiplier) 
under 4, the fourth Place of Decimab in the Multi- 
plicand, and write the reft ^f the Figures quite con- 
trary to the ufual Way, as jn the following Work : 
Then begin to multiply, £rft the five which is left our, 
(only with regard to the Incieafe' which m aft be 
carry *d from it, faying 8 (Imes 5 is 40, carry 4 in 
your Mind, and fay 8 tunes 4 is 32, and 4 I carry, 
is 36; and let down fix, and carry 3, and proceed chro^ 
the reft of the Figures, as in common Multiplication : 

4 Then 



Chap. J. Contrasted Maltiplicafkn. 

Then begin to muldply with z, layiog : tltati 
8, for which I carry t, (becaufe k ia above 5; 
lay. 2 timea 6 it i x, and i that I c^ry is ■ j 
down 3, and carry t, and proceed ihto* the n 
the Figum : Then multiply with i, faying, ono 
6, for which carry 1, and fay, once 8 is 8, uu 
gj fei down 9, and proceed : Then multiply wJ 
faying, 7 tjmes 8 is c6, for which carry 6, (be 
it is above 55] and ^y, 7 times 3 a 21, and 6 tl 
carry is 27 i fet down 7, and carry 2, and pra 
Then multiply with 5, laying f dmei 3 is 11 
which carrji 2, and lay 5 times 3 it 10, aii 
' carry is 12, which fet down, and add all the 
dufts together and the total ^^ud will be lo.E 
£«C the Work. 



19.6107 

i/*//. That in multiplying tbe FignrB left ont < 
XinK next the Rc^ht Hand in the Multiplicaa 
theProdud be j, or upward) to io> yon eaary li 
if it be 15, or upwards to 20, cany 2 i and if a 
upward} to 30, carry 3, -(^t. 

1 have here fet down the Wotfe of the laA Ewn 
wrought by tbc common Way, by which yon 
fee both the Reafbn and Excellency of this Way 
the FiguxM on tbc Right Hand the Line bring wl 
omitted. ^ 



Contra ffed Multiplication. Part T. 

a.3»645 
8.2175 



11 93225 
167D515 
^38 645 
477290 
19091 6|o 

]9;6io6|52875 

f jtr^ff^// 2. Let 375. 13758 be mddply^d by 16.7324^ 
lb that the Produid may have bot four Placea of De* 
cimals. 

Firfk, fet 6, the Unit's Place of the Multiplier^ 
under 5, being the fourth Place of Decimals in the 
Maitiplicand, (becaufe &ar Places of Decimals ivere 
to be prickM off) and write all the reft of the Figures 
backward. Then multiply all the Figures of the 
Multiplicand by i, after the common Way. Then 
begin with the fecond Figure, of the Multiplier 6, 
faying 6 times 8 is 48, for wich I carry 5, (in re- 
fpe^ of the 8 left out) and 6 times 5 is 30, and 5 
that I carry is 35 ; fet down 5 and carry 3. and pro- 
ceed after the common Method. Then begin with 
y, the third Figure of the Multiplier^ and fay 7 
times 5 i« 35> for which carry 4, ai^d fay 7 times 7 
U 49f and 4 I carry is 53 ; fet down 3 under the firR, 
and carry $> and proceed as before. Then begin 
with 3, the fourth Figure of the Multiplier, and 
fay 3 times 7 is 21, carry 2, and fay 3 times 3 is 
9, and 2 I carry is 11 ; fet down i and carry i, 
and proceed as before. Then begin with 2, the fifth 
Figure, and fay 2 times three is 6, for which I carry 
I, and fay 2 times 1 is-s, and t Ixarry is 3; fet down 
}; and 2 times c is 10; fet down o, and carry i, 
and proceed as before. 1'hen begin with 4 the laft 
Figure of the Multiplier, and fay 4 times i is 4, for 
w£ch I carry nothiogv becaufe 'tis lefs than 5; 

then 
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thta fay 4 time* 5 ti 20 ,■ fet down o, ud ou 
skI proceed thj-o' tke reft of tlie Figurct of the 
tiplicand. Then add all op toeetltcr ud the Pr 
ia 6176.9530. Seetli* Wonc 

375.13758 cbe Moldplicuid 
4237.61 the Multiplier nrcn'd.' 

57SIJ7S8 theProdua with I. 

22508255 the ProdaCl with 6 htcreu'd with 6x 

2625963 the Frodnd with 7 iacrau'd with 7 x 

112541 tbeProduA with 3iDcreu'd with 3X 

7503 the Produd with 2 iocreaa'd with z X 

1500 theProdofl with 4 incrcu'd with o. 



6x76^520 the Pradnft rcqair*d. 



Let the fame. Example be repeated, and let 
ene Place in Dcctnuli be jnick'd off. 

575.13758 the Multiplicand. 
4x37.61 the MalciplicT inverted. 

37514 theProduAbjr 1 withthelncmifeof il 

22508 the Produft with 6 incieu'd with 6x3. 

3626 the Produft with 7 increai'd with 7X1, 

1 1 3 the Pradud wit^ 3 incretu'd with 3X5. 

7 the Prodnd with a inoeat'd with 2X7, 

1 the locrealc only of 4 X 3; 



6276.9 the ProdoQ it the fiuae h be&M 



Cj 



I $ ContraHed Multiplication. Part I. 
More Examples for PraSiice. 

Multiply 39S.37S6 by ^J$6^t^i and prick off four 
Places in Decimals. 

I 

395.3756 the Multiplicand. 
246c 7. the Multiplier reversM. 



2767629 the Produft by 7 increasM with 7x6. 

197688 the Produft by 5 iucreas'd with 5X5. 

^3722 the Produft by o increasM with 0X7. 

1581 the Produft by 4 increasM with 4X3. 

79 the Produft by 2 increas'd with 2X5. 

299.0699 the Prodafi required. 



Let the fame Example be repeated; and let there be 
only one Place of Decimals. 

395-3756 
34657. 



•♦"W 



zySy the Prodo£l by 7 increasM with 7X3. 
198 the Product by 5 increasM with 5X5. 
24 the Produft by 6 inci^sasM with X g-f- 6x5* 
2 theIocr»fcof4X9-|'4X 3. 



299.1 thcProdiift^ 






t % •* . .i 



ChamSin, 



•Chap. 6. Dhifiott 

Charaffersj m 

Note, Thu this Mai 
8-4-;, thit is 8 more 
-+-7 denotei thrie Num 

ThiiMark— fignifie 
that 4 ii to be taken fro 

This Mark X fignifia 
nifies that 7 ia to be raul 

This Mark -^ fignifc 
.12 ii to be divided by 4.. 

This Mark := lignite 
19, when ^ is placed b 
ties, it denotfes thdn to b 
is, 7 more 5 is equal tt 
I 5 lels by 7, is equal K 
there remains 8. 

This Mark : : is the 
Golden Rule, it being a 
middle Terms ot Nai 
4 : 20 : -. 6 : 30, to be 1 
6 to 30. 

CH - 

Division oj 

ySivisioNrf] 

\„* fame Manner as 
but to know the Value 01 
dent, is the only Diffi< 
wiiicli obTcrvG either of 
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RULES. 

I. The firft Figore in the Quotient maft be of die 
feme DenominJUion with thai Figare in the Dividend 
which fUnds (or is to be fuppos'd to iiand) over Clic 
Unites Place in the Divifer, at the firft feeking. 

II. When the Work of Diiri£on it ended, oooat 
how many Places of Decimal Pkru there ace in the 
Dividend more than in theDivifor; for that Exceis 
is the Number of Placet which maft be feparated in 
the Qaeftion for Deciaals : Bat if there be not lb 
many Figures in the Quotient, as is the faid Exce^, 
that Deficiency muft be fupplyM with Cyphen in the 
Quotient, prefixed before the fignificant Figojee 
thereof, towards the Left Hand, with a Point before 
them ; fe (hall you plainly difcorer the Vake of the 
Quotient* 

Vhifi filUmng IHrtQitmt ^ught aJfr H hi tartfuBf 

If the Diviibr coofifts of mpre Places than the D>-> 
Tidend, there muft be a competent Number of Cy- 
phers annexM to the Dividend, to nuke it confift of 
as many (at leaft) or more Places of Decimals than 
the Divifor ; for the Cyphers added maft be reckon'dl 
as Decimals. 

Confider whether there be as many decioal . P^rt^ 
in the Dividend as there aie in the Divifor ; ifA^te 
be not^ make them fo many, or more, by .^p^ing of 
Cyphers. 

In dividing ^of whole or mix*d Numbers, if there 
be a Remainder, you may bring down more Cyphers, 
and, by continuing your Divifion, carry the Quotient 
to as many Places of Decimals as you pleafe. 

Thefe Things being confider'd, I Ihall proceed to 
the Pradice o? Divifion of Decimals, whxcirf (hall 
endeavour to exglain in aa family and eafy a Method 
espofiible* 

IxafHflt 

"i- 



Chap. 6. Divifion of DECiMiiLs. zi 

Example i. Let 48 be divided by 144. 

!i}. In tkis Example the Diviibr 144 is greater than 

Dps the Dividend 48; therefore, according to the Direc- 
^- tions abore, I annex a competent Number of Cy- 
phers, (nfix, four) with a Point between the0i> and 
divide according to the ufual way. 



e: 



L' 



\ 



i44)48.©ooo(.33$3 

480 
480 
480 



48 



Bat, firft, in feeking how often 144 in 48.0 (the 
£rft tluree Figures of the I^vidend), I find the Unit's 
Place of the Divifor to &J1 under the firft Place of 
Decimals I there&re the £rft Figure in the C2ootient 
is in the firft Place of Decimals : Or, by the . fecond 
Rule, there being four Pkces of Decinuls m the Di- 
▼idend, and none in the Divifor; fo theExceft of 
decimii Places in the Dividend, above that in the 
r Divifor, is four; to that when the Divifion is ended^ 
there muft be four PJaees of Decimals in the Quotient* 
( See the Work. 

Example 2. Let 217.75 be divided by 65. 

Firfl, in feeking how oft 6c in 217 (the firft three 
Figures of the Dividend), I find the Unit's Place of 
the Divifor to ^1 under the Unites Phce of the Di« 
▼idend ; therefore the ftrH fi^tt in the Quotient will 
be Units, and all the reft Decimals. Or, by the fe- 
cond Rule, there being two Places of Decimals in 
the Dividend, and no Decimals in the Divifor, there- 
fore the Excefs of decimal Places in the Dividend, 
abov^ the Divifor, is two ; fo when the Divificn is 
ended, feparate two Places in the Quotient, towards 
, the Right Hand by a Point. See the Work. 

65) 



zz Divlfion of Decimals. Fart L 

65)217.75(3.35 



• * • 



zzy 
• • ■ 



txumph 3. Let 267.15975 be divkled by 13. 251 
I3.25)267.i5975(2©.i6j 



2159 
fi347 
3975 



■ • • • 

». - . # 



In this Example^ 3, the Unites Place of the DiViibrt 
&lls under 6, the Ten*s Place of the Dividend ; theirt- * 
fore (by the firfl Ride) the firft Figure in the Quotient 
is Tens : Or, by the fecond Rule, the Excefs of De- 
cimal Places in the Dividend, above the Divifbr» is 
three i there being five Places of Decimals in the Di- 
vidend, and but two in the Divifbr, fo there muft be 
three Places of Decimals in the Quotient. 

ixamfU 4. Let 15.675 159 be divided by 375.89* 
37S>S9)»S-67S"59(-04>7 

63955 
263669 
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la this Example, 5, in the Uni(*s Place of the Di- 
vifor, falls under 7, the fecond Place of Decimals in 
the Dividend ; therefore (by the ^x& Rule) the firft 
Figure in the Quotient is in the fecond Place of De« 
dmals ; fo that you mufl put a Cypher before the 
firft Figure in the Quotient ; and by the fecond Rule, 
the Excefs of decimal Places in the Dividend above 
the Number of decimal Places in the Divifor is 4 ; 
lor the decimal Places in the Dividend is 6, and the 
Number of Places in the Divifor but two i there- 
£>re there muft be four Places of Decimals in the 
Quotient. But the Divifion being finifliM after the 
common Wav, the Figures in the Quotient are but 
three; therefore you mufl prefix a Cypher beiore the 
fignificant Figures. 

Example 5. Let 72.1 564 be divided by •1347. 

.i347)7«-i5^4(535-6« 
* • • 



4806 

7654 
9190 

iicSo 

304 

In this Example, the Divifor being a Decimal^ the 
firft Figure thereof falls under the Ten*8 Place in the 
Dividend ; therefore the Units (if there had been 
any) (hould fall under the Hundred's Place in the 
Dividend, and (o the firH Figure in the Quotient is 
Hundreds. And, by the fecond Rule, there being 
four Places of Dedmals in the Dividend, and as man|r 
in the Divifor, fo the Excefs is nothing ; but in di* 
vidiqg I put two Cyphers to the Remainders, and con* 
tinue the Dtviiion to two Places fuHher ; (0 I have 
«w^ Places of Decimals. See the Work. 

SfcamfU 



r 
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E^amflt 6« Let .125 be diTided by .0457. 
•0457). 1250000(2.735 



^ 914' 



3360 

3199 

^— ■ ^ 

1610 
1371 

3390 
2285 

105 

In this Example, the Unit's Place of the Divifor 
(if there bad been any; would fall under the Unit's 
Place of the Dividend ; therefore ,the firft Figure of 
the Quotient is Units. And, by' the fecond Rule, 
there being fevcn Places of Decimals in the Dividend, 
and but four Places in the Divifor, fo the Excefs is 
three ; therefore there muft be three Places of De- 
cimals in the Quotient. 

I fliall fet down only the Work of fome few Ex- 
amples more, and fo proceed to Contraaed Di'vifion. 

.O0456}.ooooo5979i(.ooi3i, 



1419 
55 



r 



f% 



iB JBf^traaioBcftbe Square Rjoct. Part L ^ 

1506.23 
1506.25 

i f ■■ ' ■■■' ■ 
451869 
301246 

903738 
753II5O 

150623 

2268728.8129 

The Remainder add — 12.1871 

Proof 2268741.0000 

< 

r 

t| Some more Examples far Pra£iice. 



• - 



• • • • 



Exampli I. 7596796(2756.228 Root* 

4 

47)359 
329 

545)3067 
2725 

5506)34296 
33036 



55122)126000 
1 1,0244 

551242)1575600 
I I 02484 



55X2448)47311600 
44099584 

3212016 



£xamfU 



Chap. 7. Extralfm oftbeSqutntKoct. 



Bxamtli 2. 751417.5745(8664 Root. 
6+ 




59889 



If tlie given NombcrbcB mixM Number, vix. 
fitting of A whole Number ind & Decimal togi 
make the Namber of decimal PUgm even, that 
A, 6, 8, f^r. chat fo there may a Point fall upo 
Unit's Place of the whole Nnmbtri, u In ui 
Example, and in liiat following. 



40 ExtraSiion of the Square Root. Part I. 

Example 3 . Let 65 67 1 4. 3 75 1 2 be given, to find the 
fquare Root. . 



656714.375120(810.^79 Root. 

64 



161)167 
161 

16203)61437 
48609 

162067)1282851 
I 134469 



1620749)14838220 
14586741 

' Remains 251479 

In this Example there are five Places of Dedmals 2 
therefore put a Cypher to it, to make it even, that 
fo there may a Point fall upon 4, the Unit's Place. 

So find the Square Root of a Fradion. 

If it be,a decimal Fraftion, the Work differs no- 
thing from the Examples aforegoing, only you mu(l 
be mindful to point your given Number alright ; for 
(as was before direded) the Number of Places muft 
always be made even, and then begin to point at the 
Right Hand, as in whole Numbers. 

If it be a vulgar Fradioo, it mud be reducM to a 
Decimal, by the firil Rule of the fecond Chapter. 

I (hall give an Example- or two in each Cafe, and 
fo conclude tiiis Chapter. 

Let 



Chap. 7* E^traffioftoftbeSquare-Rjoot. 4t 

Let .125 be a decimal Fraflion given, wkofe fqaare 
Root is required ; and let it be required to have foor 
Places of Decimals in the Root. 



• • • • 



.i25ooooo(.3535 
9 

65)350 
325 

703)2500 
• 2109 

7065)39100 

353*5 



377 S 

In this Example there muil be five Cyphtrt fto- 
i nex'd, becaufe two Places in the Square make but OM 
[ in the Root. 

Let the fqaare Root of .007 1 5 be required* 



•007 150). 084 

64 

164)750 

656 



9* 
In thi* a Cypher it added to make the Place 'cvei). 



E 3 T. 



42 Extradion of the Square Koot. Fart I« 

Let f be a valgar FraSion given, whoTe fquare 
Root is required; 



• • • 



8)7000 

64 


(.875ooooo(.9354 


60 

56 • 


18.0650 
5+9 


40 


1865)10100 


40 


9325 


« • 


» 8704)77500 
74816 ' 



2684 

Reduce this ^ to a Decimal^ ft makes .875 ; to 
which annex Cyphers, and extra^l the fquare Root, as 
if it was a whole Number. So the Root is .9354. 

Let 9}o be a vulgar Fraf^ion^ wkofefdjuare Root it 

fcquir'd. 



• • » • 



9610)3.000000 (.oo3i250o( 0559 Root. 

25 
288 . 



105)625 

120 525 

96 



no9)*ooco 
240 9981 



192 



• 480 

480 



»9 



Til 



Chap. 8. Extradfion of the Cube Root. 4» 

In extraaiog the Root of thii, becaure the firfi Point 
conlills of Cyphers, there muA be z Cypher pat firft 
in the Quotieot. 

To prove this Role, fqoare the Root, and to the 
FroduA add (he Remainder, as wai before dircAed. 
To fquare a Number, is to multiply it by itTelf j and 
to cube it, ii to multiply the Square of the Number 
by the Number itfelf. 

CHAP. VIII. 
ExtraSiion of the Cube Roo t. 

TO extraft the Cube Root, h nothing elfe but to 
£nd fuch a Number, aa being firU mnltrply'd 
into itfelf, and then into that ProduQ, prodoceih the 

i'iven Number; which to perform, nbrcrrethefc fpl- 
owing DJrefUons. 

\fi. You maft point your given Number, beginnmg 
witli the Unit's Place, and make a Point, or Dot, over 
every third Figure towards tite Left Hand. 

iJly, Seek the greateft Cube Number in the firft 
Point, toward) the Left Hand, patting the Root there- 
of in the Quotient, and tbe laid Cube Number under 
the lirA Point, and fubtraft it therefrom, and to the 
Remainder bring down the oext Poiatt and call that 
the Relblvend. 

■^My, Triple the Qnotieot, and place it under the 
Refolvend ; the Unit's Place of this andrr the Ten'a 
Place of the Relblvend i and call thij the triple 
Quotient. 

^hly, Sqaan tbe Qaotient, and triple the Sqnanv 
and ^ace it uiider the triple Q^tienti the Units of 



J 
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this ander the Ten*» Place of the triple Qaotient, and 
call this the triple Square. 

^tkfyf Add thefe two together, in the (aine Order as 
they ftand, aod the Sam fhall be the Divifor. 

Stbfyf Seek how often the Divifor is contained in 
the Refol vend y rejediing the Unit^i Place of the Re- 
folvendy (as in the Square Root) and pat the Anfwer 
in the Quotient. 

ytbfy. Cube the Figure laft put in the Qaotient, 
and put the Unit's Place thereof under the Unit's Place 
of the Refolvend. 

Stify, Multiply the Square of the Figure laft put 
in the Quotient, into the triple Quotient, and place 
the ProduA under the laft, one Place more to the 
Left Hand. 

^tkiy. Multiply the triple Square by the Figure lail 
put in the Quotient, and place it under the laft, one 
Place more to the Left Hand. 

lothfy. Add the three laft Numbers together, in the 
fame Older as they ftand, and call that the Subtra^ 
bend. 

f.ajily, SubtraA the Snbtahend fteVd the Refolvend; 
and if there be another Point, bring it down in the Re- 
mainder, and call that a new Refolvend, and proceed in 
idl refpehs as before. 



tx^Ig 



^tf^. . »mmtm 



.,. ■ to. 



J 



Chap. 8- BxtraS/oitoftieQAeRoot. 
Exan^i I. Let 3t4f3z be a Catxck N 
whde Root is leqaircd. 



3i44;2[68 Root 
zi6 



9843Z Refolvend. 



18 Triple Qpotienloffi. 
108 Triple Square of the Quotient 6. 

109S Divifbr. 

; 1 2 Cube of 8, the hft Figure of the Root. 
1 152 ThcSquareofS, by the triple Quotiea 
864 The triple Square of the Q.notieiit £ by 

98432 The Subtrahend. 



After you have pointed the EiTen Number, I 
what 19 the greatoft Cube Number in 314, the 
Point, which, by the former little Table. [Pufi^ 
you will find to be 216, which ii the nearcll tk 
]e6 than 314, and iti Root a 6 i which put in 
Quotient, and 216 under 314, and fubcraA it th 
from, and there remains 98 ; to which bring di 
the next Point, 432, and annex to 98 ; fo wif 
make 9S432 for the Reiblveiul. Then triple the Q 
tient 6, it makei 18, which writedown the Ui 
Place, 8, under 3, the Ten's Place of the Refolve 
Then fquare the Quotient 6, and triple that Squ: 
. -and it makes 108, which write under the triple Q 
tient, one Place toward the Left Hand j then add it 
two Numbers together, and they make 1098 for 
Diviftir. Then feek how often the DJ^ifor is c 
tain'd in the Refolveod, (rejeding the Uuit'i PI 
thereof] that 'a, how often 1098109843, which 
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9 times ; pat 8 in the Quotient, and the C«be thereof 
below the Divifor^ the Unifs Place under the Unit's 
Place of the Reiblvend. Then fqoare the 8 hdt pot 
'. in the Qgotient^ and multiply 649the Square thereofi 

- "^ by the triple Quotient, i8 ; the Produd is 1 152 ; Cet 

this under the Cube of S, the Units of this ucder tlie 
Tens of that. Then multiply the triple Square of the 
Quotient by 8, the Figure laft put in the Quotient, 
theProdudis 864; fet this down under the laft Pro- 
dud, a Place more to the Left Hand. Then dmiir a 
Line under thofe three, and add them together* and 
the Sum is 98432, which is called the Subtrahend ; 
whick being fubtrafled from the Refolvend, the Re- 
mainder is nothing ; which fbews the Number to be 
a true cubick Number, whofe Root is 68 1 that ia^ if 
iSbecubM, it will make 31443 a* 

For, if 68 be multiplied by 68, the Prodn^ will 
be 4624; and this Product, multiply 'd again by 6S9 
the laft Produ6t is 3i4432> which ihews Ukt Work to 
be right. 



Y 



The Work 




36992 
27744 



The Proof. 31443* 



Example 2. Let the Cube Root of 5735339 ^^ 
1 requir'd. 

I After you have pointed the given Number, leek 
i. what is the greatcft Cube Number in 5, the firft Point, 

II which 
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which (by die little Table, pagt 54.) 70a will fiiMl to 
be I ; which place under 5, and i, the Root thereof, 
in the Qootiexit ; and AibtraA i from 5, and there 
reaiaiiis 4 ; to which bring down the next Point, it 
makes 4735 for the Refolveod. Then triple the i^ 
and it makes 3 ; and the Sqaare of i is i, and the 
Triple thereof is 3 ; which fet one under another, in 
their Order, and added, makes 33 for the Divifer. 
Seek how often the Divifor ia the Refolvend, and 
proceed as in the laft Example. 
• • • 

573S339(»79 Roo'- 
I 

4735 Refolvend. 

3 The Triple of the Qgotient 1, the firft Figure. 
3 The triple Square of the Quotient i . 

$^ The-Diviibr. 

343 The Cube of 7, the feoond Figure of the Root. 
147 The Square of 7, multipl. in m triple Quot«3. 
2 1 The triple Squ. of the Qnot. multipl7*d by 7* 

39 1 3 The Subtrahend. 

822339 The new Refolvend. 

5 1 The* Triple of the Quot. 17^ the two firft Fig. 
867 The tripleSquarc of the Quotient 1 7. 



8721 Divifor. 



729 The Cube of 9, the laft Figure of the Root. 
4131 The Square of 9» muittp.by the trip. Qnot. 5 1 • 
7803 The triple Square of the Quotient 867 by 9. 

82;s339 The Subtrahend 



• • • • 



In 



48 ExtrdSiion of the Cube Roof. Parr / 



In thii Example, 33, the firft DiviCor feems Co be 
coiitain*d more tlian feven timet in 4735, the Re- 
folvend } but if yon work with 9, or 8, you will £nd, 
that the Subtrahend will be greater than the Re- 
folvend. 



Some more Examples for PraSfice. 

32461759(319 The Root. 

5461 Refolvend* 

9 The triple of 3. 
27 The triple Square of 3. 

279 the Divifor. 

I The Cube of i, the fecond Figure. 
9 The triple Quotient, by the Square of i . 
27 The triple Square, mohipl . by 1 , the ad Figure. 

2791 The Subtrahend. 

2670759 A new Refolvend. 

93 The Trig}flK>f3i 

2883 . The tifple Square of 31. 

28925 The Divifor. 



729 The Cube of 9/ the laft Figure. 
7533 The Square of 9, by 93 the triple Quotient. 
25947 The triple Square 2883 by 9,. 

2670759 The Subtrahend. , \ - * 



8640 



■^Htkl 



a6 ^Contraffed pmfitm. Parti. 

DMficn of Decimals camtaSled* 

TN Dividon of Decimalf the common Way, when 
'*' the Divifer hath many Figoxeci and it if reqalr^d 
to cootinne the Divifion till the Value of the Re- 
mainder be bat finally the Operation will fometimes 
be large and tedious, but nay be exoellently contraded 
by the following Method. 



WrRULF. 

By the firft Rule of this Chapter, (^r to,) find 
what is the Value of the firft Figure in the Qiiotient ; 
then, by knowing the firft Figure*s Denomination, 
you may have as many or as fi:w Places of Decimals 
as yoa pTcafe, by uking ^as many of the Left Hand 
Figaresof the Divifor as you think convenient for the 
firft Divifor ; and then take as many Figures of the 
Dlvident as will anlwer them i and in dividing, omit 
one Figure of the Diviibr at each fiallowing Operatioo. 
A &w Examples will make it plain. 

ExampU i. Let 72 1.1756^ be divided by s.2574322 
and let there be three TU»es of Decimals in tht 
Qiiotient* 



»»5743 



X 



zS CoutraSed Divifion. Part I 

times 

4 laft prid , — ,.^._ , ., ^^, _^ ^ , , 

iet down 7, and carry 6, and Co proceed till the Divi- 
fion be finifhMy always r^pe^iing the Increafe made 
from the Figures pryckM off. Obierve theWork which 
will better inform you than many Words. 



4 is 169 for which I carry 4* (jn refpe^l of the 
pricked 6S) and 9 time^ 7 is 63, and 4 is 67; 



"S743)72«*W5^«(3»9-467 

• • • 

6771*9 j 
4Jwi 



22574 

202ij6 



IQS5 
902 

152 
MS 



17 
>5 



3« 

87 

450 

972 

4780 
445» 



03A20 

Soto I 



t 23P19 



I have fet down, the .Work »{ this laft Banapk at 
large, according' to ,^the common Way, that ^hereby 
the Learner may fee thelleafon of the Role, all the 
Figures oin the ^ight £ide jttfejwrpeodicalar Line 
wholly [om^ed. 



Examfk 



Cfiap. S. Gmtra^e, 

'Ejr>s»^^. Let 5171. 591C 

Rnd let it be requir'd, that I 

priric'd offin tlie Quotient. 

8.7s86is)s"7".S 

437930' 

7911 8^ 

' 788'7i 

400! 

5503 

50J 

437 

61 



Tnihii Example, Icintlu 
theDWifor, in;, the firA I 
fa tkat the Ualfs Place of [h 
Hun4red't Place of the Divi< 
be feven Figurea in the Qu 
whole Nomber.', and four of I 
mnft be 7 Figures in the Divift 
of Places in the DiviCor and ' 
and there mult be ei^ht Place 
that I cut off the Figure ; n 
Thus having propottion'd thi 
for, and both to the Numtx 
defit'd in the Quotient, I proi 
fifing how often 8 in 51, v, 
put 5 in the Quotient, and 



so Qmtralted Divijm. Part L 

and tbe Remainder it 7921841. Tbealprickoff 
the firft Figure in tbe DiviibryC, and ieek bow often 
the remaioing Figorei of tbe Divifor in tbe aforciaid 
Remainder^ which I find nine times; pot 9 itt the 
Qaocient^ and nioltiply thereby, iaying 9 timca 5 
(the Figure prickd off) 1145, for whidi I carjy 5^ 
and £iy 9 timet 1 it 9, and c I carry it 14; (et dow» 
4» and carry 1, and proceed tomoltiply tbe reft of 
the Figures, and fubtnid* and the Remainder will 
be 40087. Then prick off the Figare i, and (eck 
how often 87586 in the Remainder 40087, the An- 
iwer will be o ; fo put o in tbe Quotient, and prick 
off tbe Figure 6, and feek how often 8758 in 40087, 
which will be four times s put 4 in the Quotient, and 
multiply, (aying 4 timet 6 (the Figure laft prickM 
off) it 24, for which I cany a, and (ay 4 timet 8 it 
32, and 2 1 carry is 34; let down 4, and cany 3 ; 
multiply the reft of the Figures, and fubtrad as before » 
and fo proceed after the iame manner, until all the 
Figuret of tbe Divifor be prick*d off, to the laft Fieue* 
See tbe Work. 



Example ;• Let 2$.i367 be divided by 217.3^43^ 
and tet there be five Places of Dedaalt in tbe Qoo- 
tient» 

In thit E]||imple, 7, the Unit^t Pkoeof tte IXviibr, 
falls under i, the firft Place of Dedmalt^ therefore the 
firft Figure of the Quotient is in the firft Place of 
Decimals; fo the Quotient will be all Deeimalt. Then, 
kecaufe the Quotient Figures, and the P%;ttretof the 
Pivifbr will be of an eqittl Number, dalh off the 43 
in tbe Divifor, and the 7 ia the Dividend^ as «fd$is^ 
and divkle «& befive. 



i8»Msl« 



iMi I mM 



\ 



Sa Ccntra5i$d Divijfon. ^ Part L 

m 

a.756756)74i4.767 17(2689.671 1 8 
551351* 



• • • 



19012551 

16540536. 

34720157 
3205404H 

2666 I 09 
2481080 

1^5029 
'65405 

19624^ 
19297 

3*7' 
«7,6 

S» 
23 

2Z- 



"•3425^ 



■W 



1 



34 Extraeiim cf the Square Kw)t. Fart.L 

jjtf You moft point jrottr given Nomberi tbat 
ii» make a Point or Prick over tht Unit*s PlaOi 
another apon tlw Huiidred*s, and fo upon every feoood 
Pigare rkrooghoat. 

2/^, Then feds the greateft (qoare Number in tk 
Ml Point towards the Left Hand» placing the fqnaie 
Number under the iirft Point, and the Root thereof 
in the Qnotien^ and fabtraft the faid fquare Number 
from the firft PcMnt, and to the Remainder bring dowa 
the next Point, and call that the Refolvend. 

xdlj, ThendoaUe the Quotient, and place it, fer 
a Divi&r, on the Left Hand of the Reiblvend ; and 
fedL how often the Divifiw is contained in the Reibl- 
vcnd, (referving always the Unit^e Pkioe) and pat the 
Attfwer in the Quotient, and alio on the Right Hand . 
Side of the Divifor 1 then multiply by the Figure 
hft put in the (^otient, and fubtrad the Produd 
from the Reiblvend, (as in common Divifion) and 
briaig down the next Point to the Remainder, (if theie 
fti nj more) and proceed a» before. 

A Table afStuates and Cubesy and tbeir 

Roots. 



RootT 



Sqo. i 



S 



»i 3 



4 1 5 I 01 7 I « i 9 



|6 I »S I 36 I 49 I 64 1 IT 



^ 



1 



64 I la; I ai6 | 343 t t»i l"7»9 



EjemBfU I. Let 4489 be a Number girea, «nd let 
tlie tipuf Root tkereof be ttqnit'd. 



?• - 



* •> • » 



4489.67 
36 

1 27. S 89 Refolvend. 

889 Piodttfi* 



• • • 



Firft, 



Chap. 7. &{traSlim of the Square Reot, 35 

Firft, Ptunttbe givcD Nambf r. u before dinCted i 
then, bf the little Table aibnsoine, (eck tlw gmt> 
eft fqaare Nntnbcr in 44, [tbc £rft nint to the Left 
tfond) which yon will hud to be j6, and 6 the Root t 
put 36 under 44, snd 6 in the Qaoticnt, and fnbtnA 
36 from 44, and there- renuDt 8. Then to that 8 
bring down the other PoiM 89, plaong it on thf 
Right Hand, fo it inakci S8g for a Refolfeu) t dies 
double the QaoticDt 6, and it make* i a, which pboe 
OB the Lett Hand for a Drriibr, and fedt how often la 
in SB, (refemng.tfae Unit** Place) tb« AnTwer it 
. 7 timH i which put in the Qsodent, and allb oa the 
RightHandSdeortbeDivilor, and moldplr 11717 
7, at in common Divifioa, and the Produd ■■ 889* 
which fabtrafied from the Refoivend, tliere remaim 

■ nothing t fo u yonr Work finilhM 1 and the fqnarc 
Root of 4489 li G7 I which Hoot if yon mohipljr hy 

t. itfdFi that i> 67 t^ 67. thf Produd will be 4489, 
ecgaal to the giren ^aait Nnmber, and pron iht 

''_ Work to be ri^C. 

Exmmf/t i. Let 106929 be a Nombtr i^rco, mi 
le^tha Iqure Root thcnof be requir'd, ^ 



iofi929(.3J7 



$3)169 Refitlvtod. 
114 Prodtia. 

^47 !4{Z9 ReToIvciid. 
4529 ProdoO. 



PirS, P*^ your pvea Nnmbb u ^ore iktOeit 

pooiag a Ptnnt spon the Uniu, mtMbtd^ and Tena 

i ofTlMiduitbt then Teek what 'is tbe gnaceft JqtuM 

;PNiimber in 10, [the £rfl Point) which br the littte. 

7 !>«• 



3<< Earaffm of tbc Square Rioot. Part L 

Table yoa will fod to be $». mkI 3 ihe Root Chefeof ; 
pat 9 ttndar io^ and 3 iathe Qaotientt^ dien (itbtraft 
9^nt of io» aad tbere remains i j to wklcb bring 
down 69, the neat Point, and it makes 169 for the Re* 
* folvend 1 thendoobk the Quotient 3, and it makes 6, 

which place on the l^t Hand of the Refolyend. for a 
Divifor, and feek how often 6 in 16 ; the • Aniwer 11 
twice ; ^put two in the Quotient* and alfo-on the Right 
Hand of the Divifofy maicing it 62. Then multiply 62 
by the 2 you pat.ia the Quotieac, and the Produ^ is 
134 < which lubtraa ir#iu' the< I^olvend, and there 
remains 45 ; to wxiich br ngdown 29, the next Point; 
and it makes 4529 for a new Reiblvend. Then doable 
tlofi Quotient 32, and i'. makes 64, which plaoeon the 
Left Sideof the Refolrend for the Divifor, and feek 
how ofi64 in 4^2, which you'll iilid 7 times ; putieven 
in thtf Quoiientyi and idfoon the Right Hand of the 
DiyiCbr, mkking it ^647, which muldpij'd bythe j\% 
the'Qootient; itmake5 4$29i which, fabtni^ed frosr 
the Refolvendy there remains nothing.: So 327 is the 
Square S^oot c^ the given Number. 

Example 3. Let 2268741 beafqnareNumfaerglveiii 
the Root whereof is required. 



• • • • 



226874,i)i'5o6.i3 
1 



2^)126 



3C0&) 18741 . 

18036.. 

30122)70500 
60244 



Remains .1V871 ' . ' ' Having 



50 £xtra£fmiftk0CuheBj>ot. Parti 



259697989(638 
216 



43697 Refolrend. 



1 8 The Triple of 6. 
1 08 The Triple StpMtc of 6. 



1093 The Divilbr. 

27 The Cube of 3, the 2d Figore. 
162 The triple S^iiaie of 3 by i8« 
324 The triple Square 108 bf }• 

34047 The Subtrahend. 



9650989 Refolvend. 



189 The Triple of 63. 
1 1 907 The triple S^oare of 63. 

1 19259 The Divifor. 



512 The Cube of 8.. 
' 1 2096 The Square of 8 by 189. 
95256 The triple Square 1 1907 by 8. 



9647072 The Subtrahend. 



3917 The Remainder. 



25917 



Chap. 8. Eittrai 
25917056(195.9 

8 

'79 '7 The Rcfolw 
6 The Triple 
12 TJic triple! 

1 36 The Diviro 

719 The Cubed 
486 The Squire 
to8 Thetnplei 

16389 TheSabtra 

1528056 The Re 

87 The Tr 

3523 Thetrij 



45317 ThcDii 



135 The Cube 

3175 TheSqus 

12615 Thetiipk 



'283375 TheSubt) 



34+681000 TheB 




Sz Extra ffm ofth$ Cube Root. Part h 



22069810125(2805 

8 



14069 ReToIvend. 

6 The Triple of 2. 
1 2 The triple Square of 2< 



1 26 The Divifor. 



512 

96 



The Cube of S.' 
The Square of 8 by 6. 
The triple Sqnare by 8. 



In this Ez« 
ample 1 395X 
being f abcrad* 
ed from tic 
Refolv.i4o09» 
the Remaunder 
i» 117 i to 
which briog 
down8io» the 
third Point, 
and k biakei 
117810^ fori 
new Refold, 
and the next 
Divifor is 
23604, which 
you cannot 
hare in the 
faid Refolv. 
( the Unit's 
Place being rc- 
jedcd) j fo yoa 
' muft put o io 

840 The Triple of 280. the Quotient, 

235 2CO The triple Square of 280. and fee^ a new 

Divifor ( af- 
ter you have 
brought down 
your laft Point 
to the Refol- 
vend) ; which 
new Divifor 
is 2352840; 
which you will I 
£nd to be con« ] 
taioed 5 times. * 
So proceed to 
finifli the reft 
of the Work, 



13952 The Subtrahend. 

1 1 78 1 01 25 New Relblvend. 

84 The Triple of 28. ' 
2352 The triple Square of 28. 



23604 Divifor. 



2352840 New Divifor. 



125 Cube of 5. 
21000 Square 015 by 840. 
1 1 76000 Triple Square by 5. 

1 1 78 1 01 «5 Subtrahend. 



93759- 



^M 



Chap. 8. Extyaffion of tie Cnhi Root, st 

93759-S7S07o(4S-4« 
64 

29759 The Rtfolvead. 

■ • •** ^•- 

1 2 TKe Triple of 4, the firft Figor«; 
48 The ^ple Sqaarc of 4* 

492 The Divifor, 

1 25 The Cube of $, the 2d Figure. 
300 The Square of 5 by 1 2, the cri^e Qgotitat 
240 The triple Square by 5 . 

27125 The Sttbtrahend, 



^^.H575 The Refolvend. 

I 135 The Triple of 45/ 

6075 T^ ^»pic Square of 45, 

60885 The Dhrifor. 

64 The Cube of 4, 
2 1 60 The Sqaarrx>f 4 by 1 3 5 • 
>43QQ The triple Square by 4. 

2451664" Th e SiAtrahend, 

182911070 The Refolvend. 

1362 The Triple of 454. 
618348 The triple Square of 45.4. 

6184842 The Divifor. 

8 The Cube of 2. 
^ 5448 The Square of 2 by 1362. 

2 36696 The triple Square of 2 by 2* 

123724088 The Subtrahend, 

— ■■ ■ 

f^iiCgSz The Remainder. 



f 



54 ExttaHicn tftH Q^ Hoof • Tart 

In extradting the Cube Root of a mix^d Camber, 
always obferve to make the dediMal Patt tp coafift pf 
either three, fix, nine, (stc. Places, that fs, alwayi 
to confift of even Points, as in the laft PiMi^ilf, 
where the decimal Places were ky% i t»-wkich I a»- 
nex*d a^Cypher to make op fa» and fo I proceed t» 
point it ; and by that SAeana I |aT« « P«iDt fctts «^ioq 
the Unit's Place of whole Nii«ibers» wkkk fou snoft 
always obferve« 

?o extra£i the Cubs Root out of 4 

Fra£ihn» 

This is the fame to do as in whole Nambers,obferTe 
but the foregoing DireAion^ fef the trve pftindsg 
thereof; for, as was before directed, the Decimid muft 
always confift of three, fix, itiae, Gfc Pbcei f Mid if 
it be not fo, it muft be made fo, by annexing of Cy- 
phers, as is above faid. 

If the Cube Root of a vulgar FnAson be re^ir*d» 
you moil fifft reduce it to a Decimal, and then eztiait 
the Root thereof. 

♦ 

Examples of each follow. 



• » 



txMvipU 



Chap. 8. Efctraffim of the Cuh Root. 55 

Exampig I. Let Cht Cube Root of .401719179 be 
required. 



.401719179(717 Root. 
343 



" . 58719 Reiblvend. 

21 Trip!e 0/7. 
1 47 Triple Square of /• 



1491 Difiibr. 



a7 Cube of 3. 
189 Square of 3 by zr. 
441 Triple Sqsare by 3, 



46017 Subtrahend*. 



IZ702179 Rciblvtnd. 



219 Triple of 73. 
1 5987 Triple Square of 73. 

160089 IhTifor, 



343 Cube of 7. 
10731 Square of 7 by 219. 
1 1 1 909 Tri jle Square by 7. 



1 1 2985 5 3 Snt)traBend» 
1406236 Rcmiliider. 



Exampig 



Jtf Extraffion of the Cuh Root. Part I. 

ExoH^ z. Let the Cube Root of .0001416 be re- 



• • 



•oeoi4i6oo(.052 Koot 
1*5 

16600 Refolvend. 

15 The Triple of 5. 
75 -Triple Square of 5, 

j6g Diviibr. 

S Cobeof 2. 
> The Sqnai 
150 Triple Square 



60 T^e Sqnare of 2 by igJT 

rehyz^ f 



15608 Sobtrahend. 



992 Remainder. 

Kxaffifli 3. I^t a^6 i>e a vnlgsur Frafiion, whole 
Cube Root 18 required. 

By tfie foft Rule of Chapter II, reduce the vulffar 
Fradion to a Decima], 

276}$.ooooocooo(,oi8i i594t 

. '1 

2240 
320 
440 
1640 
a6oo 
1x60 
560 



•0181I 



iiAM^^^HiflMI- 



Chap. 8. Extra^iofs of the Cube Root. SI 



.0181 15942(.262 Root. 
8 



10115 RdJ^lverd. 



•^<'3p6 Triple of 2. 

^ I z Triple Square of 2. 



1 26 Divifor. 



216 Cube of 6, 
2 1 6 Square of 6 by the Triple of t, 
72 The triple Square by 6. 

9576 Subtrahend. 

519942 Refolvend. 



78 Triple of 26. • 

2028 Triple Square of 26. 

20358 Divifor. 

8 Cube of 2. 

312 Square of 2 by 78. 

4056 Triple Square 2028 by 2. 

408728 Subtrahend. 



1 31 2 14 Remainder. 

You may prove the Truth of the Work, by cubing 
the Root found, as was ihew'd in the firft Examples 
and if any thing remains, add it to the' faid Cube, 
and the Sum will be the given Number, if the W<^ 
is rightly performed. 

• ' ' IwiU 



»• 



5$ Extratlm of the Qibt Koot. Fart I. 

I will Ihew the Pr&ofof the fifth Example, {fag* 
£0. ) the given Number being 2C9697989, whofe 
Root u 638, it being a ford Number, there remaina 
J917. 

638 
6j8 

>9'4 
3828 

The Square 407044 

638 

3256352 
1221132 
2442264 

The Cube 2 5969407 2 
The Remainder add 3917. 

■ ■■■*'■ < 
Proof equal to the given Number 259697989 



• CHAP. IX. 

Multiplication of Feet J Inches^ and Parts. 

TN the multiplying of Feet, Ischesy fefc. I Ihall 
^ endeavour to lay down fuch eafy aad ^miliar 
Rules^ as may eaiily be underftood by the meaneil 
Cafacit/. 



Fxmpb 



^^ 



6o MultrpUcatim cfFeet^ &c Part f. 

it 68 I fct.down 68, and proceed to multiply bf^ 8 
Inchefl, iayiagy 8 times 7 is 56 { the Twelves in 56 
are four times ; and 8 remains : fet 8 a Pboe to the 
Right-hand, and cany 4: Then mnlttply 75 by S, 
and the Produd is 600, and 4 that I cmy is 604, 
which divided by 12, the Quotient is 50 Feet, and 
4 remains; fit down 50 Feet 4 Inches, and add sdl np 
together, and you will ind the Prodoft .730 Feet 7 
Inches 8 Parts. 

I will repeat the laft Example again, and fhew 
another Way to work it, which, I think, is better, 
and more expeditions, when there are more Figures 
than one in the Feet ; thus. 



F. 


t 


75 
9 


7 
8 


680 


3 


25 


« 4 


25 


a 4 



730 7 8 
Multiply by 9 Feet, firft, as above direded ; thed, 
inftead of multiplying by 8 Inches, let the 8 Inches 
be parted into fuch aliquot or even Parts of a Foot, 
as you find to be contained in that Figure ; if you take 
fuch Parts of the Multiplicand, and add them to the 
former Proda6(, the Sum will give the Anfwer: 
Thus, 8 Inches may be parted into 4, and 4, becaufe 
4 is the (bird Part of 12. So, if you take the third 
Part of 75 Feet 7 Inches, and fet it down twice^ 
and add all together, the Sam will be 730 Feet 7 
Inches 8 Parts, the fame as before ; thu^ fay how often 
3 in 7, which is twice ; fet doWn 2 ; then, becaufe 
twice 3 is 6, fay, 6 out of 7, and there remains i, 
for which you muftadd 10 to the 5, and it makes 15; 
then the Threes in 15 are 5 times ; fet down 5; and, 
becaufe 3 times 5 is t5, there is o remains. Then go 
3 to 



6z Multiplication of Fe€t^fi,c. Parti. 

Exampli j^. Let 75 Feet 9 . Inches be maltiply^d 
bjr 1 7 Feet 7 Inches. 



F. 


I. 


• 75 


9 


«7 


7 


525 




75 




.25. 


3 P. 


18 


II 3 


8 


6 


4 


3 



1331 II 3 



In this Example, becaufe ^here are more than 12 
Feet in the Multiplier, therefore I firft multiply the 
75 by 17 Feet ; then becaufe the aliquot Parts in 7 
Inches are 4 and 3, that is, a third ^nd a fourth, I 
take the third Part of 75 Feet 9 Inches, which is 25 
Feet 3 Inches, and the rourch Part thereof is iS Feet 
1 1 Inches 3 Parts ; then (he alimipt Parts of 9 Inches 
are 6 and 3, that is, half and a 'fourth ; therefore I 
take half 17 Feet, which is 8 Feet 6 Inches, and the 
fourth Part is 4 Feet 3- Inches (not meddling with the 
7 Inche6,becaufe that was multiply*d into the 9 before); 
then add all thefe together, and the Sum is 1331 Feet 
II Inches 3 Parts, 



Examplg 



imn »■ - " — " w ' • **" " ' ^^^mm^mr-^m 



Chap, p, Multiplicaiim of Feet^ &c. 63 

£xampU 5.. Let 87 Feet 5 Inches be multiply'd \>j 
3 5 Feet 8 Inches. 

F. J. 

87 5 
35 8 



^^^ 



261 


1 
P. 


29 ' 1 
29 I 
11 8 


8 
8 




2 IT 






3117 10 4 
Wort here as in -the lafl Example. After you tavt 
multiply'd the Feet, then take the faliquot Parts of 8 
Inches, which is two Thirds ; therefore take the thirf 
Part of 87 Feet 5 Inches and fet it down twice. Thus 
the jd Part of 87 Feet 5 Inches is ' 29.F^t i Inch 8 
farts I fet this down twice : Then tfie aliquot Parts of 
5 tnches^are 4 and i, that is, a3dParta^d a 12th 
nrt; therefore take a 3d Part of 35, which is 11 
I^eet 8 lochts, and a 12th Pailof^35 U z Feet 11 
Xnches ;! fet. all thefe one nnder Knodier,^nd add thoa 
tpS^^i fdnd the Sum is 3 1 1 7 Feet i o Inches 4 Parts. 
. £xamplt6. Let 259 Feet 2 Ificliotjbe mgltiply*d by 
48 E^t u. Inchesy • , , 

F. I.* * 
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Firil, multiply the Feet ; then tak« the aliquot Parts 
of 1 1, which will be 6, 4, and i, that is, an half» a 
third, and a twelfth ; therefore take the half of 259 
Feet 2 Inches, which is 1 29 Feet 7 Inches,and a third 
Part is 86 Feet 4 Inches 8 Parts, and the twelfth Part 
of Z59 Feet^ Inches is 21 Feet 7 Inches 2 Parts ; or 
^caufe I is the fourth Part of 4.) you may more rea- 
dily take the^fourth Part of 86 Feet 4 Inches 8. Parti, 
which is alfo 21 Feet 7 Inches 2 Parts ; then 2 Inches 
are the fixth of 1 2, take the iixth of 48 Inches will be 
8 Inches, which place under the Inches ; then add all ^ 
together, and the Sum is 12677 Feet 6 Inches 10 * 
Parts. See the foregoing Work. 

I (hall fet down only the Working of fome few Ex- 
am pies in Feet and Inches, and then proceri to inuJti- 
ply Feet, Inches, and Pa^ ts, feCf . 
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ExafnpL ii. Let 7 Feet 5 Inches 9 Parts be mul- 
tiply'd by 3 Feet 5 Inches 3 Parts. 
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In this Example, I firil begin with 3 Feet, allid 
thereby multiply 7 Feet 5 Inches 9 Parts: Firft, I 
^^y> 3 times 9JS 27 Parts, that is, z Inches and 3 
Parts; fet down 3 under the Parts, and carry 2, fay- 
^Qg> 3 times 5 is 1 5, and 2 I carry is 1 7, that is, i 
Foot 5 Inches; fet down 5 Inches, and carry i, and 
f<ay, 3 times 7 is 21, and i I carry is 22 ; fet down 
22 Feet. Then begin with 5 Inches, iaying, 5 times 
9 is 45, which is 45 Seconds, which make 3 Parts 
and 9 Seconds ; fet down 9 Seconds a Place towards 
the Right-hand, and carry 3 Parts, faying, 5 times 
5 is 25, and 3 I carry is 28, which is 2 Inches and 
4 Pares ; fet down 4 Parts, and carry 2, faying, 5 
times 7 is 3^, and 2 (carry is 37, which is 3 Feet 
I Inch ; fet down 3 Feet i Inch, and begin to mul- 
tiply by 3 Parts, faying, 3 times 9 b 27 Thirds, that 
is, 2 Seconds, and 3 Thirds ; fet down 3 Thirds, and 
carry 2, laying, 3 times 5 is 15, and 2 I carry is 
17, that is, I Part and 5 Seconds ; fet down 5 Se- 
conds, and carry i, faying, 3 times 7 is 21, and i I 
carry is 22, which is i Ineh and 10 Parts, which fet 
down, and add al) up, and the Product is 25 Feet 8 
Ixkches 6 Parts 2 Seconds 3 Thirds. 

l^ote^ That in multiplying Feet, Inches, and Parts, 
l£c. if Feet be multiply*d by Feet, the Produd is Feet ; 
I aikd Feet multiply 'd by Inches5, the Proda6l is Inches ; 
( G 5 ard 
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and the twelfth Part is Feet ; and Parts multiply^d 
by Feety the Produdl is Parts, and the twelfth Part 
thereof is Inches ; Parts multiplyM by Inches, the 
ProduA is Seconds, and the twelfth Part therec^is 
Farts ; and Parts multiply^ by Parts, the Produdl is 
Thirds, and the twelfth Part thereof is Seconds. So 
that if you 4iegin to multiply Parts by Feet in the 
£rft Row, and Parts by Inches in the fecond Row, 
and Parts by Parts in the third Row, the firft Figure 
in every Row will iland a Place more towards the 
Rghc-hand, as you may fee in the lafi Example. 

Example 12. Let 37 Feet 7 Inches 5 Parts be muU 
tiplv'd by 4 Feet 8 Inches 6 Parts. 

F. I. P. 
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177 1506 

Firft, I multiply by 4 Feet, faying, 4 times ^ i* 
20, which is 1 Inch 8 Parts ; fet down 8, and carry 
I, faying, 4 times 7 is 28, and i I carry is 29, which 
is 2 Feet 5 Inches ;i fet down 5 Inches, and carry 2,. 
faying,. 4 times 7 is 28, and 2 I carry is 30 ; fet dowa 
o, and carry 3, and fay, 4 times 3 is 12, and 3 is 15; 
fet down 15. Then I begin with 8 Inches i but, be- 
caufe the Feet in the Multiplicand are more than 12,. 
it will be the beft Way to work for the aliquot Parts 
of 8 ; fo here I work for 4 Inches, and fet that down 
twice, 4 being the thfrd Part of 1 2 ; therefore take 
the third Part of 37 Feet 7 Inches 5 Parts, wbicii. 
is twelve Feet fix Inches five Parts eight Seconds;., 
fet this down twice. Then begin with 6 Parts ; but, 
inflead of multiplying, take half 3.7 Feet 7 Incl-CS 

5 Parts, 
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5 Parts, ( becatife 6 is half i a) and fet it a Place 
more to the Right-haad : Thus, the half of 37 Feet 
^ is 1 8, which I maft count 1 8 Inches, becanfe the 
Multiplier is 6 Parts ; fo the half of 37 Feet 7« Inches 
5 Parts, is 1 Foot 6 Inches 9 Parts 8 Seconds 6 
Thirds; which fet down, and add all op together, and 
the Sura is 177 Feet l Inch 5 Part* o Seconds 6 
Thirds. 

'Example 13. Let 311 Feet 4 Inches 7 Parts be 
multiply M by j6 Feet 7 Inches 5 Parts. 

F. I. P. 
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In this Example, becauie the Feet both in the 
Multiplier and Multiplic!(Dd are compound Num- 
bers, 1 firft maliiply the Feet one by the other ; then 
take the aliquot Parts of 7 Inches, which are 4 Inches 
and 3, that is, a' third and a fourth Part ; fo take the 
teirdPart of 311 Feet 4 Inches 7 Parts, which is 103 
F. 9 I. 6. P. 4 S. and the fourth Part is 77 F. 
10 1. I P. 9 Sec fet thefe down one under anothef^ 
the Feet under the other Feet ; then thb aliquot Parts 
of 5 Parts are 4 and i, that n, a third and twelfth 
Part ; fo the third Part of 31 1 Feet 4 Inches 7 Parts 
is 103 F. 9 I. 6 P. 4 Sec. but because the Multiplier 
'^ Parts,, it mult be fet a Place to the Right-hand, 

that 
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that 18, the 103 mail be Inches, which is 8 Feet 7 
Inches ; therefore I iet down 8 F. 7 I 9 P. 6 Sec. 
4 Th. Then, becaufe i Inch is a fourth Part or 4 
Inches, therefore I uke a fourth Part of 8 F. 7 I. 
9 p. 6 Sec. 4 Tb. which is 2 F. i I. 1 1 P. 4 Sec. 
7 Th. which is the fame as if I had taken a twelfth 
Part of 311 F.»4 I. 7 P. Then fcft 4 Inchei in the 
Multiplicand, inflead of Multiplying 36 Feet by it, 
take a third Part, becaufe 4 Inches is the third Part of 
12; fo the third Part of 3613 12 Feet, and the ali- 
qnot Parts of 7 Parts are 4 and 3, that is, a third 
and a fourth ; fo the third Part of 36 is 12, which 
now is 12 Inches, that is, i Foot, and the fourth 
Part is 9 Inches ; add all chefe together, and the 
Sum will be 11402 Feet 2 Inches 4 Pares 11 Se- 
conds II Thirdc. 

Example 1 4. Let 8 Feet 4 Inches 3 Parts 5 Se- 
conds 6 Thirds be multiply'd by 3 Feet 3 Inches 
J Parts 8 Seconds 2 Thirds. 

F. I. P. S. T. 
84356 

33782 

25 o 10 4 6 

2 o 10 4 6 

10 6 o 2 6 

5 6 10 3 8 a 

I 4 8 6 ti o 
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Prod. 27 735188110 

In this laft Example there is no Difficulty, if yoa 
do but obferve the former Direftions, and fet viciy 
Row a Place more to the Right Hand, 



I 
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I Oiall only fet down the Working of fonw few 
Kamplcs more, ud 6> cooclode this Ch^ter. 
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CHAP. I. 

^be Menfuration of Superyicibs. 

- Si^Jitial Figurti art »ll-fucb at hav* mlj Ltngib ani 
Brtajlb, wet bofving airf nmmenfmrahlt Tbirhitfi. 

$ 1. Of a S<IVAILE. 

As Q_U A R E u a Geometrical Figare, having 
fonr equal Side), and at manyj-ight (or Cquaie) 
Angels. To find the fuperficial Cooient thereof* 



Multiply the Side into itfcif, and the ProduCt is the 
Content. 



*jz Menfuration of Superficies. Fart U. 

Let ABCD be a Gconutricat Sc|itare given. Mch 
Side being 14. Feet, Yards, Pole*, br ocher Mofarej 
multipl/ 1 4 bj> ilfelf^ And tbc Produfl ii 1 96, wfajch is 
the fnperfidal Colitcu. 



'4 

1 + 

196 ProdaEt. 



By Scale and Compares. '* 

Extend the Compaffes from 1 , in the Line of Num- 
bers, to 14; the lame Extent will reach from iBe 
fame Point, turn'd forward to 196. 

DtmcHftration. Let each Side of the given Square be 
divided into 1 4 equal Parts, and Lines drawn from one 
another.croffing each other within the Square ; fo (hall 
the whole great Square be divided into ig5 little 
Sqijaref, as you may fee in the Figure above, equal » 
theNumberofSquareFeet, Yards, or Poles, orotbet 
Meafures, by which the Side was meafur'd. 



4 n. 0/ 
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$11. O/dPARALLELOGRAM, OV 

1 Long Sqeare. 

I A Parallelogram is a Figme havEog foor Sidei, and 
' J\ aa many Right Angte, tbe oppOfite SHei ihei*- 
nf being equal and parallel. Toindthe fnperficial 
. Content thereof, this is 



Multiply the Length by At Bietdth, and the Pro- 
dutt ii the fuperJidZl Content. 



Produa 162 

LetABCD bea long Square, the Length thereof 
■ 8 Feet, and the Breadth 9 Feet; which multiply'd 
together, the ProduAia t6i, th« fupcrfidal' Content 
tbtreof 

By Scale and Compares. 

Extend the Compallb in the Line «f Numbets frtrQT' 
I ■ wg, thefameExtent wiil'readi fiMn 18 down to 

162, the fqaarcPeet. 
^ H .. Dmim- 
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Dtmnfiratiou. U the Sides A B and CD be each 
dfVidcd into 18 equal Parts, reprefenting 18 Feet; 
and the Lines AD and BC each divided into 9 equal 
Parts, and Lines drawn from F^oint to Point, cro&og 
csch other within the Figure ; thofe Lines will snake 
thereby fo many little Squares as there are fquare Feet, 
lix, 162. 



t;f^^idXf3»£OaSfSS^^^ CS^iCffl 



§ III. Of a Rhombus^ 

A Rhombus is a Figure reprefenting a Quarry of 
^\^ Glafs, having four equal Sides, the Oppofites 
thereof being equ^, two Angles being obtufe, and 
two acute. To find the fuperficial Content thereof, 
this is 

The RULE, 

Multiply one of the Sides by a Perpendicular let 
Bdl from one of the obtufe Angles to the oppo&e 
Side« and the Produfi is the Content. 



Perpend. 13*42 
The Side 15.5 

6710 
6710 
1342 



ProdoA 208.010 C 




Let ABC D be a Rhombus given, whole Sides are 
each 15.5 Feet, and the Perpendicular £ A is 13.42, 
which multiply'd together, theProdu6^ is 208.0x0; 
which is ihe fuperficial Content of the Rhombus, that 
is, 208 F^t and one hondredth Part of a Foot. 

s By 



^^•^^ ' ■■ ^^^m^^mm^t 
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I 



By Scale and Compajfes. 

£xtend the Compafles from i to 13. 42. thatExteot , 
will reach from 15.5, the fame Way to 208 Feet the 
Content. 

Demonftratitm, Let CD be extended out to F, make- 
ing DF equal to CE, and draw the Line DF ; fo (hall , 
the Triangle DBF be equal to the Triangle ACE : 
For DF and CE are eqaal, and BF is eqaal to AE, be- 
caufe AB and CF are parallel. Therefore the Pand- 
Itlogram AfiEF is equal to the Rhombus ABCD. 



wr"-*- 



$ IV. Of a Rhombozdbs. 

ARhomboides is a Figure having four Sides, itt 
oppofite whereof are equal and parallel ; and 
alfo four Angles, the oppofite whereof are equal. To 
find the fuperficial Content therec^, this is 

7beK\Jh E. 

Multiply one of the longeft Sides thereof by the 
Perpendicular let fall from one of the obtufe Angles 
to one of the longeft Sides, and the Produftis the 
Content. 



19.5 

10. 2 



390 

«95 



i 198.90 

Ha Let 
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Let ABCD be a Rhomboides given, whofe longeil 
Sides, AB or CD, is 19.5 Feet, and the Perpendicu- 
lar AEis laz; which multiply'd together, thePro- 
da£lis 198.9, that is, 198 fuperficial Feet and 9 tenth 
Parts, the Content. 

Dimmftrmti^n. IfiXJbe extended to F, making 
OF equal to D£, and a*Lioe drawn from B tp F ; To 
will the Triangle CBF be equal to the Triangle hWE, 
and the Parallelogram AEFfi be equal to the R1i«m- 
boides ABCP; which was to bp proved. 

§ V. Of a Triangjle. 

A Triangle 19 a Figure baving three Sides aod<thnie 
Angles. Triangles are either right-angled or 
oblique-angled. Right-angled Triangles are fuch as 
bave one Right Angle. Oblique-angled Triangles are 
fuch as have their Angles either acute or obtufe. An 
obtufe Angle is greater than a Right Angle, that is, 
It is more than 90 Degrees ; and an acute Angle is lefs 
than a Right Angle. To 6nd ihi? /uperficial Content 
thereof, this is 
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7A# RULE., 

Let the Triangle be of what kind focver,. multiply 
the Bafc by half the Perpendicular, or half the Bafe 
hy the whole Perpeadicalar ; or, multiply the whole 
Bafe by the whole Perpendicular, and take half the 
Prodaa ; any'of thefe three Ways will give the Con* 
tent. 

Let ABC be a B 
Right-angled Tri- 
angle, whoieBafe is 
14.1 Feet, and the 
Perpendicular 12 F. 
Multiply 1 4. 1 by 6, 
half the Perpendicu- 
lar, and the ProduA 
is ^4. 6 Feet,thcCon- 
tent. Or, multiply • 
14.1 by 12, the Pro- 
daa is 169.2^ the hair thereof is 84.6, the fame. a$ 
before. 
14. 1 Bafe. 14. 1 Bafe.. 

6 Half Perpendicular. 12 Perpendicular. 




^.6 Produa. 



169.2 Prodtt6t. 
84.6 Half. 



. By Scale and Ompaffes. 

Extend the Compaffes from 2 to 1 4.1, that Extent 
will reach the fame Way frpm 1 2 to 84.6 Feet, the 
Content* 
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C _, 1 5.4 Bafe. - 

i E 3.9 Half Pcrp. 

1386 
462 

JB 60.06 Produdi. 1 




15.4 Bafe.* 
7.8 Perpend. 

1232 

1078 

120.12 



7.7 Half Bafe. 

7.8 Perpendicular, 

616 
539 

60.06 Produft, 



60.06 Half. 

Let AhC {Fig, 2.) be an oblique angled Triangle 
gWeny whofe Bafe is 15.4, and the Perpendicular 
78; if 15.4 be multiply 'd by 3.9 (half the Perpen- 
dicular), the Produft will be 60.06 for the Area or 
fuperficial Content : Or, if the Perpendicular 7.8 be 
muhiply'd into half the Bafe 7.7, the Produdl will be 
6o,oj6 as before: -Or, if 15.4, the Bafe, be niul- 
tiply'd by the whole Perpendicular 7.8, the Produft 
will be 120.12. which is the double Area ; the Half 
thereof is 60.00 Feet, as before. Sec the Work. 

By Scale and Compajfes. 

Extend the^ Gompaffes from 2 to 15.4, that Extent 
wijit reacli from 7.8 to 60 Feet, the Content, 

^imnjlratian. If AD (Fig, I.) be drawn parallel 
toBC; and DC parallekto AB ^ the Triangle ADC 
ftiall be equal to the given Triangip ABC. Hence 
the Parallelogram ABCD is double tfc 4 he given Tri- 
angle i therefore half the Area of the ^Parallelogram 

is 
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* • * • 

is tlie Area of the Triangle. In Fig.%, the Ftodle* 
lograA AfiEF is alfo double to the Triangle ABC; 
for the Triangle ACF is equal to the Triangle ACD, 
and the Triangle BCE is equal to the Triangle BCD s 
therefore the Area of the Plsurallclcgram is double 
to the Area of the given Triangle, Which was to be 
prov'd. 

to find the Area of any plain iriangky hj 
having the three Sides given^ witbeut the 
Help of a Perpendicular. 

Tbi RULE. 

Add the three Sides together, and take half that 
Sum : then fubtraA each Side ievcfaUy from that half 
Sum. Which done, multiply f hat half Sum and the 
three Differences continually, and out of the hiftPio* 
duA extrad the Square Root ; which iqaare Root ihall 
be the Area of the Triangle fought. 

Example. Let ABC be a Triangle, whofe three 
Sides are as foUoweth, w». AB 43.3, ACao.5,and 
BC 31.2, the Area is required. 




433 



(45-3 I 4^7 

Sides< 31.2 I 16.3 SDifferencct. 

C 20.5 I 27.0 ) 



Sam 95.0 
Half 47.5 



n 



Ar«* 



m ^* " 



So \Menfumtion (f Superficies, fart It 

Ami 296.31 ^7.5 The half Som. 

' 27 Difference. 

■ I til I 

3325 



»282.5 Prodaa. 
16.3 Difi«renar. 
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76950 



12^25 

20904.75 Prpdua. 
4.2 PiSurenct*^ 
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Demonfiratiom, In the Triwgle BCD, I fiiy, if 
from tbe half Sam of the Sides> you fabua^ each 
particular Side, and 
multiply the half Sum 
and the three Differ- 
ences together conti- 
noally^ the fquare Root 
QftheProduafliallbe 
the Area of the Tri- 
angle. 

Fir ft, by the Lines r^ 
BI,CI,and DI, bi-*^^ 
fed the three Angles, 
which Lines will all 
xneet in the Point I ; 
by which Lines the 
given Triangle is di- 
vided into three new 
Tnai^les, CBI, DCI» and BDI ; the Perpeodtcuhrt 
of which new Triangles are the Lines AX, EI, and 
01, being all equal to one another, becauic the Point 
I is ihp Centre ef the tnfcribed Circk (by Euclid^ 
Lib. 4. Prop, 4.) : Wherefore to the Side BC join 
C^ qi^bI toDfi, or DO; fo (hall BF be equal to 
half the :Su«Df the Sides, '^k.ztz f BC+ J BD^- f 
CD. 
And BArzBF— CD ; for CArrCO and OD=:CF ; 
, therefore CD=AF ; and ACrrBF — BD, for BE= 
BA, and ED=CF ; therefore BD = BA-f-CF, and 
CF::£BF-BC. 

Then make CK=:CF, «iid draw the Pcrpendku. 
Itts FH, GH, and KH, and extend BI to H; becaofe 
the Angles FCK 4- FHK arc equal to two right. An- 
Its ( for the Arigles F and K are right Angles), equal 
^fotoFCK4-ACO (h^ Euclid, i. 13.) and the An- 
gles AGO -}- AIO are equal to two right Angles } 
therefore the Quadrangles FCKH and AIOC are alike j 
and the Triangles CFH and AIC are alfo fimila^.. 
And the Triangles BAI and BFH are likewife-^* 
milar. 

From 
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ArL"'«'?»K''"?^'^5'0''' 1%. the Square of the 
^xCAxC^F""ir^a f' be BF , X lA , ==BF 

ri Jm' ^"•'t*^,?'' <'••* half Sum of the Sides) md- 
Oply d mco the Sqaare of lA (-IF^IO) will be 

PH *" J"^ V ^"^ ' ^^^ = ^^ ' "'' lA : CF : : hC: 
*H J bwaufe the Triangles are fimaar. ^, £»<:£</. 
***. O. Prtp. 4. 

!nWK'^^°'^,7"l'iP'j''"8 ^l** Extremes and* Means 
I i^ • u *"S^J^ f X BF X FH- B A X CA X CF 
1 i 'u!"* ?? ^"8 °^ ^^ S'**" of tl" Equation, 

BF It will be BF , X lA y =BF X ^A X CA X c/. 
Which was to be demonftrated. 



-f\. 



§ VI. 0/rf T K A P E 2 Id M. 



Trapexiom is a Figuie having 4 nnequal Sid«, 
- 2-- *nl»bliqtte Angles. To find the Area or fa- 
perfioal Content thereof, this is 

ne RULE. 

Add the two Perpendiculars together, and take half 
the Sum, and multiply tha.t half Sum by the Diagonal, 
or inultiply the whole Sum by half the DiagonS, the 
rrodua IS the Area. Or you may find the Area's of 
the two Triangles, ABC and ACD, (by Sedion V.) 
and add thofc two Area's together, the Sum fliall be 
Cne Area of the Trapezium. 



'" * ». BF;=30.i 



pr' • »• ■ 
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BF=3o. I 
DE==24.5 

Sum 5-4.6 

Half 37.3 
AC=i8o.5 

1365 
2184 

- Area 2197.65 

Let ABCD be a Trapeziam giveo» the Diagonal 
whereof is 80.5, and the Perpendicular BF 30.1, and 
the Perpendicular DE 24.5; thefe two added toge- 
ther, the Sum is 54.6, the Half thereof is 27.3, which 
moltiply'dby theDiagonal 8o.5,theProdti6tis 21 97.65 , 
which is the Area of the Trapezium 1 or if 40.25, 
half the Diagonal, be multiply 'd by 54.6, the whole 
Sum of the Perpendiculars, the Product is2t97.6!j;, 
thefame as before. 



h 



•1 
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By Scale and Qmpajfes* 

Extend the Compafies from 2 to 54.6 ; that Extent 
will reach -from 80.5 to 21976.65, the Area. 

Demonfiration. This Figare A BCD is composed of 
two Triangles ; the Triangle ABC is hi^ the Paral- 
lelogram AGHC : Alfo the Triang}e ACD is equal 
to half the Parallelogram ACIK, as war proT'd Sed. 
V. Wherefore the Trapeziam ABCD is eqaal to 
half the Parallelogram GHIK. To find the Area 
HI=BF+DE ; .therefore f HIxAC (=KI=:GH) 
rr Area of the Trapezium. Which was to be provM. 



■A 



§ VII. Of ^ Irregular Fi 



GU R ES< 



IRregular Figures are all fuch as have more Sides 
than four, and the Sides and Angles unequal. All 
fuch Figures may be divided into as many Triangles 
as there are Sides, wanting two. To find the Area of 
fuch Figures, they muft be divided into Trapeziums 
and Triangles, by Lines drawn f^m one Angle to 
another ; and fo find the Area^s of the Trapeziums 
and Triangles feverally, and then add all the Area's 
together ; fo will you have the Area of th& whole' 
Figure. 

Let ABCDBFG be an irregular Sigupc given to* 
bemeafur*d; ^t^^ drawthe Lines AC and GD, an(i>' 
thereby divideF the given Figure into two Trapezimnv, 
ACGD and GDEF, and the Triangle ABC; ofaU 
which I find the Area's feverally. 

Firft, I multiply the Bafe AC by half the Perpen- 
dicular, and the Produft is 49.6, the Area of the 
Triangle ABC. 



Then 
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Then for the Trapeziam ACGD, the two Perpea* 
diculars, 1 1 and 6.6, added together, make 17.6 i the 
half thereof is 8.8, maltiply^d by 29, the Diagonal ; 
the Prodad it 255.2, the Area of that Trapeuum. 

And for the Trapeziam GDEF, the two Perpen- 
dkalars, 1 1.2 and 6, added together, make 172; the 
^ Half thereof is 8.6 ; which multiply *d by 30.5, the 
Diagonal, the Produ6l is 262.5, ^^^ ^^^ thereof. 
All thcfe Area's added together, make 567.1, and (b 
. much is the Area of the whole irregular Figure. See 
the Work. 




24.8 Bafe AC. 
2 Half Perpendicular. 

49-6 Area of ABC. 



II Perpendiculars. 
6.6 

17.6 Sum. 
8.8 Half. 
29 Diag. CO.. 



792 
176 



255.2 Area of ACGD« 



11.2 
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^"•jlPtrpcndiculars. ^'j 



17.2 SWDf 

S.6 Half SuBK 



1850 
2440 



262.30 AreftcfGDBF. 

^55.2 Area of ACGD, 

49.6 Area of ABC. 

567*1 Sum of the Arcasb 

This Figure being composM of Triangles and Tra- 
peziams, and thofe Figures being fuiHciently demon- 
firated in the Vth and Vlth SeAions aforegoiog, it 
will be needlefs to mention any thing of the Demon* 
firation thereof in this Place. 



$ VIII. Of Regular Polygon s. 

REgular Polygons arc all fach Figures as have more 
than four Sides, all the Sidos and Angles thereof 
beine equal. Polygons are denominated .from the 
Number of their Sides and Angles. 



If thcFigurej 8 
coafifts of 



/:Pentagi>»« 
I Hexagon. 
Equal Sides and I Heptagon, 
y Angles^ it is i Odagon. 
called a regu- ( £nneagon. 



Ut 



Decagon. 
Endecagon. 
^Dodecagon. 



T^ 
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To find the Area or fapetfidal Content of soy regu- 
lar Polygon, this is 

Th KV h E. 
Multiply the whole Perimeter, or Sam of the Sidct, 
by half the Perpendicular let fall from the Cditre to 
the Middle of one of the Sides ; or multiply the half 
Perimeter by the whole Perpendicular, and the Pro- 
da^l is the Area. 




14.6 
3 

43S Half Sum of the SUtf. 

12.64 The Perpendicular. 
43-8 Half Sum. 

10II2 

3792 
505^ 



553.632 Am. 



14.6 

6 

87.6 Samofthe81dat» 
6.32 Half Perpend* 



175a 
1628 

553-^32 Area. 
I 2 



Ln 



88 Menfuratim of Superficies. Part 11. 

Let HIKLMN be a regular Hexagon, each Side 
thereof being 14.6, the Sam of all the Sides is %j,6t 
the half Sum thereof is 43.8, which multiply*d by the 
Perpendicular GS 12.64, the Produ^ is 553.63: 
Or, if 87.6, the whole Sum of the Sides, faie multi- 
ply *d by half the Perpendicular 6.32, the Produ£l is 
553-^3» .^^^ ^^c ^ before, which is the Area of the 
given Hexagon. 



By Scale and Compajfes. 

Extend the Compaf&s from i to 12.2, that Extent 
will reach from 43.8, the fame Way to 5J3.63. Or, 
extend from 2 to 12.2, that Extent' will reach:' irojn 
87*6 to 553.63. 

• 

Devtonfiration, Every regular Polygon is equal to 
the Parallelogram, or long Square, whofe Length ii 
equal to half the Sum of the Sides, and Breadth equal 
to the Perpendicular of the Potygon, as appears by 
the foregoing Figure ; for the Hexagon HIKLMN 
is made up of fix equilateral Triangles : And the Pa* 
rallelogram OPQR is alfo composed of fix equilateral 
Triangles, that is, five whole ones, and two Halvei) 
therefore the Parallelogram is equal to the Hexagon.^ 



J TABLE 
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^ T A B LE for the more ready finding 
the Area of a Polygon^ 



Number 
of Sides. 


Names. 


Maltipliers. 


3 


Trigon 


•43SO»3 


4 


Tetragon 


i.oooooo 


5 


Feocagon 


i.7ae477 


6 


Hexagon 


2.598076 


7 


Heptagon 


3.633959 


8 


Oaagon 


4.828427 


9 


Enneagon 


6.181827 


lO 


Deacon 


7.694209 


II 


Eodecagon 


8.514250 


12 


Dodecagon 


9.330125 



I 



Makiply the Square of the Side hy the tabuTaF 
Number, and the Produd if the Ami of the Pol/goni 

How t§faid thtfi uAular Sumiers^ 

Tbefe Numbers are A>und 
by Trigonometryy thus 1 
Find the Angle at the 
Ctntre of the Polygon by 
dividing 360 Degrees by 
the Number of Sides of the 
Wygoo. 

• 

Example. Suppofe each 
Side of the Dodecagon 
amcxedby i, andtheAnea 
be re^uiied^ 




A3> 2» 



1% 



Divide 
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i 

Di^de 360 by 12 (the Number of Sides), and the ! 

Quotient is 30 Degrees for the Angle ACB ; the Half j 

thereof is 15, the Angle DCB, whofe Complement to j 
90 Degrees is 75 Degrees, the Angle CBD : Then fay. 

As s,DCB 15 Degrees is Co ar. 0.587004 

to .5 the Half-fide DB. Log. 1.698970 

fo is 8, CBD 73 Degree*. 9.984944 

i 

. to the Perpendicular CD 1.866025 0.27091S 

Then, i .8^6025 multiplyM by .5 (the Half fide), the 
Produftis 9.330125 the Area of the Dodecagon re- | 
quirM. 

§ IX. 0/ tf C I R c L E. 

A Circle is a plain Figure, contained under ofie 
Line, which is called a Circumference, unto 
which all Lines drawn from a Point in the Middle of 
the Figure, called the Centre, and falling upon the i 
Circumference thereof, are all equal the one to the 
Ather. The Circle contains more Space than any pl»n •;,. 
Figure of equal Con^>afs. 

Problem 1. Having the Diameter and Circamfe- 
rence^ to fiad the Area. : 



The R U L E. 

Every Circle is equal to a Parallelogram, whofe 
Length is equal to half the Circumference, and the 
Breadth equal to half tl^ Diameter i therefore multi- 

ply 



J 



► 
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ply half the Circumference by half the Diameter, and 
the Produa is the Areaof . the Circle. 

35.5 HalfCirumf. 
1 1.3 Half Diameter. 



1065 Jj 

ass 



^f f^jmiifr^z.^ g 



401.15 Area. 



Thas, if the Diameter of a Circle (that is, the 
Line drawn crofs the Circle throogh the Centre) be 
22.6 ; and if the Circumference be 71, the Half of 
71 is. 35. 5, and the Half of 22.6 is 11.3; which 
multiply *d together, the Prodad u 401.15, which is 
the Area of the Circle. 

Demonftratian, Every Circle may be conceivM to be 
a Polygon of an infinite Number of Sides, and the 
Semidi^eter muil be equal to the Perpendicular of 
fuch a Polygon, and the Circumference of the Circle 
equal to the Periphery of the Polygon ; therefore half 
the Circumference, multiply*d by half the Diameter, 
gives the Area as aforeiaid. 

Or (with F, Ignat. Gafton ParJiei), ** Every Circle 
is equal to a Reftangle- Triangle, one of whofe 
Legs is the Radius, and the other a right Line 
** equal to the Circumference of the Circle: For 
-. ' ** fuch a Triangte will be greater than any Polygoa 
"*"*** infcrib'd, and lefs than any Polygon circumfcrib'd 
'* by the 24th, 25th, 26th, and 27th Articles of the 
*' fourth Book of his Elements of Geometry] ; and 
y therefore mall be equal to the Circle, 






'.i 



For 
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** For (fays be) iboold it be greater than tlie 
** Circle, be the Excefs as littk as it will, a Polygon 
** may be circamfcrib'd, wbofe Difference, from the 
<* Circle, (hall be yet leh than the Difierence between 
*< that Cirde and the Redangle-Triangle ; and that ' 
that Polygon will be lefs than the Triangle, is ab- 
ford s and if it be faki, that this re^ngled Triangle 
is lefs than the Circle, an infcrib*d Polygon may be 
** made, which ihall be greater than that Triangle i 
*' which is impoinble. 

** This cannot but be admitted as a Principle, 
*' That if two determinate Qoantities, A and B, 
are facli that if vitry imaginable Qaantity, 
which is greater or lefs than A, is aifo greater or 
** lefs than B, thefe two Quaotitiea A and B mufl be 
•* equal* 

*' And this Priaciple being granted, which is in 
** a manner feif-evideBt, it may directly be prov*d, 
*< that the Triangle ( before mentioned ) is equal to 
** the Circle; becanfe every imaginable iafcrib'd 
*f 't'igure, ^ich is lefs than the Circle, is alfo lefs 
'* than the Triangle ; and tyery circumfcrib'd Figore, 
'* greater than the Circle, is alfe greater than the 
*• Triangle; 






»t 



PrMem z. Having the Diameter of a Circle, to find 
the Ciq'cumference. 

As 7 to 22^ fo 16 the Diameter to the Circnm* 
ference. 

Or, as 1 1 3 to 355, fe is the Diameter to the Cir- 
cnmfesenoe. - , 

Or, as I to 3.i4i593» (o is the Diameter to the 
Circumference. 

Let the Diameter (as in the former Circle) be 22.6, 
this multiply'd by 22, and the Prodo^ is 497.2 » 
which, divided by y, give» 71.028 for theCircum- 

f^cnce. 



pli"* 
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ferencc. Or {by the fecond Proportion) if 22.6 be 
rouUiply'd by 355, the Produft will be 8023 ; this 
divided by 11.3, the Quotient is 71, *? Circum- 
ference. Or, (by the third Proportion) 1! 22.6 De 
* multiply'dint0 3.i4i593» the Produft is 71.0000018 
, the Circumference; which two laft Propomons art 

I the moft exa£l. 

I 

I 

: 22.6 J5S 

i 22 22.6 

452 710 



7)497-2(7"-^2^ 



7x0 



113)8023.01(71 
791 



3 '4^593 

22.6 "3 

n3 



i88495S3 
6283186 

6283186 
71,0000018 

By Scale and Compajfes. 

Extend the Com paffes from 7 to 22, or from 113 
to 355, or from i to 3.i4'59> that Extent will reach 

from 22.6 to 71. i- r^' *1-> 4.^ ^^^m 

The Propor(ion«f the Diameter of a Circle to the 
Circumference was never yet exaftly found notw.th- 
Handing many eminent learned Men have labour d very 
far thefein; among which th« excellent f^.C^/^* 
hath hitherto outdone all, in his having «^lcula*ed the 
6id Proportion to ?6 Places of Decimals, which arc 
engraverupon his Tomb-aone in St. Pettr'i Church 
in LeydiH i which Numbers are thefe } 

■ Diintetert 
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Diaiaeter. 
1 .00000.00000.00000.00000.00000 .ooooo.cK^ooa 

Circumfertnce. 
5.14x59.26535.89793.23846.26433.83279.50288 

Of which large Number thefe fix Plac^s^ 3*i4iS9» 
anfwering to the Diameter i. 00000, may be fuffi- 
dent; of the three Proportions, as 7 to 22^ 113 tp 
355, and 1 to 3.14159, I fliall leave my Reader to 
ufe which oi them he pleafes, but (hall commend the 
laft two as moft exa^, tho* the £rft be moft in Ufe \ 
but in the following Work I (hall ufe fometimes one 
of them, and fometimes another, but for the moft 
Part that of Vmu Culen, aa being modexafi. 

PrMtm 3. Having the Circuaifennce of a Cirde» 
to find the Diameter. 

As I is to .318309, io is the Grcomfereooe to the 
Diameter. 

Or, as 355 to 113, (b is the Circomfermce to the 
Dilheter. 

Or, as 22 to 7, fo is the Circumference to the 
Diameter. 

Let the Circuflaference be 71, <9a in the former 
Circle) if .318309 be multiply*d'by 71, (as by the 
firft Proportion) the Produi^ will be 22.599939 for 
the Diameter. Or, by the fecond Proportion, 1 1 ) 
multiplyM by 71, the Produft is 8023 ; which divided 
by 355, the Quotient will be 22.6 the Diameter. Or, 
by the third Proportion, 7 1 multiply 'd by 7, the Pro- 
dud is 497 ; this divided by 22, the Quotient i* 
22.5909, the Diameter. 



I .; .^31830^ 



Chap. I. Menfuration of Superficies. gs 



.5I8J09 








7« 


113 

1 1 




71 




7* 




7 


31B309 


* 




— 


1228163 


11} 




22)497(22.59 




791 




44 


"599939 






* 11 ■ 




355)8023(12 


.6 


57 




710 




44 




923 




IJO 




7to 




no 




2130 




200 




2130 




198 



Tbus, by bot& the firft Proportions, the Diameter 

is 22.6, bac by the laft it ^is ioineching (hort. 

i[y 5^^ /^ tfffi Compajfes. 

Extend the Compaflet from 3. 141 59 to i, that 
L Extent will reach from 71 to 22.6, which is the Dia* 
meter jfonght. 
Or, you may extend from i to .318309. 
Or from 2z to 7. 

Or from 355 to 113; the iame will reach from 71 
to 22.6, as before; 
Netit That if the Circom&reBce be i, the Diame- 
I ter will be .318309. 

Problem 4. Having the Diameter of a Cirdcp to 
find the Area. 

All Circles are in Proportion one to another, as 
are the Squares of their Diameters (by Euc. 12.2). 
Kow, the Area of a Cirale, whofe Diameter is i, will 
^ .7853989 according to Vmn CulifC% Proportion be- 
V 4 §an 
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forc-mcntion'd j bat for Pradicc .7854 will be fuffi- 
cient: Therefore, ♦ 

As I (the Square of tbc Diameter i) is to .785^ . 
fo is 510.76 (the Square of 22.6, the Diameter of ; 
the given Circle) to 401.15 {the Area of t^c given 
Circle): Bat, 

According to Metius^s Proportion, 

As 452 : 355 ; : 510.76 : 401.15, the f»nic^a« , 
before. ' .' - ^ '^ j 

But, if you ufc Archimedes^ Proportion, fay, j 

As 14 : II : : 510.76: 401. 31 ; which Area w 
greater than by the two former Proportions ; though 
in fmall Circles this is near eno'iigb; i\^ Jjf^J^- ^^^ 
^c Working of all thefe. ' V " , ^ 

* 

22.6 Diameter of the fprmer Circle. 
22.6 

1356 

4S^ 

5 10.76 The Square of the (aid Diameter. 
As I : .7854: : 51076 
7^54 

204304 
255380 
408008" 

3J7532 



401.150904 the Area. 



By 
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By Scale and Compajfes. 

\ 

^ The Extent from i to 22«6, being twice tarn*d 
t over from .7854, will fall at the lait upon 401.15, 
^ the Area. 



113 

4 


As 452 : 355 : : 510.76 

355 


452 


255380 
255380 
153228 




452)181319.80(401.15 
1808 


' 


519 
452 




678 
452 




2260 
2260 




• 



As 



9S McnfiiTMiim cf Svferfiaes. Part IL 



As 14 : II :: 510.76 

II 



14)5618.56(401.51 

18 
>4 



43 
4* 



16 
14 



FnhUm 5. Haying the Circomfcrence of a Cirde, 
to find the Area. 

Becaoie the Diameters cfGirdes are proportional 
to their Circamferences ; that is, as the Diameter of 
one Circle is to its Circomference ; (b is the Diameter 
•of another Circle to its Circumference : Therefore the 
Areas of Circles are to one another, as the Squares of 
the Circamferences. And if the Circumference of a 
Cirdebe ly tl^e Area of that Cirde will be .07958 ; 
then the Square of i is i, and the Square of 71 (the 
Circumference of the former Cirde) is 5041 . There- 
fore it will be, 

Sq. Cir. Area. Sq. Circumf. 
As I : .07958 : : 5041 

504' 

7958 
%% 31832 

4 397900 

88 401.16278 

* Or 



r 
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Or thua : 

As 8S : 7 : : 5041 

7 



88^35287(400 98 A: tt; 

352 

870 

79* 



J55 780 

4 704 

1420 76 

Or, Ai 1420 : 113 : ; 5041 : 401.15 Area 

PrtiUm 6. By having tbe Diameiar, to fiad tlie Side 
of a Sqoare that ii equal in Area to that Circle. 

If the Diameter of a Circle be i, the Side of a 
Square equal ,thereanto will be •8862. Therefore, 
As I : .8862 : : 22.6 (the Diameter) 

22.6 



53172 

«77H 

^77H 



To 20.02812 the Side of the Square A C. 
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Let the Diameter of the Grde EF or GH,- be 
22.6 (as before), tofiiid the Sideof tlic Square j|\C» 
A D, 6rr. If .8862 be moltiplyM by 22.6 the Pro- 
du6k is 20.028 r2, which isr the Side of -a Sqfiafe, equal 
in Area to the Circfe;givcir; for if 10.0281-2 be -wal- 
tiply'd Square- wife, that- is, byitfelf, it'will produce 
401.1255907344, which is nearly equal to the Area 
found in the lad Problem. 

You may find the Side of the Square equal, by eX' 
trading the Square Root out of thie Aiea of Uie givea 
Circle. 



> • 

c 



40T. 
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• • • 

'401.15(20.0237295 Side of t&e Sqoare. 
4 



. 4002)01.1500 
|t 8004 



40048)349600 
320384 



• • • • 



29216 
28034 

I 182 

801 

360 

21 

20 



^*B, By this Method of extrafliog the fqoareRoot 
ofthe Area, yoa may find the Side of a Square equal 
to any plain Figure, regular or irregular. 

'Problem 7. By having the Circumference, to find 
the Side of the Square equal. 

If the Circumference of a Circle be i, the Side of 
tbcSquareequal will be .2821. Therefore* 

As I : .2821 :: 71 (the Circumference^, 

» 19747 



f ^ 20.029 1 'Ac Side of the Sqiiare. 



loz Men fur at hn s^. Stiperficks* Fart \\^ 

Problem 8. Having the Diameter, to find the Side o£ 
a Square;, which may be infcrib'd in. that Circle. 

If theTMameter of a Circle be i, Ihc Side of the 
Square infcrib'd will be .7071. Therefore, 
As I : .7071 : : 22.6. 
22.6 



42426 
14142 
14142 



To 1 5 98046 the Side E G infcribM. 
Or> if you fquare the Semidiameter, and.doable that 
Square, the fquare Root of the doubled Square will 
be the Side of the Square infcrib'd. For (by Euclid. 
1.47) the Square of the Hypothenufe E.GJs equal to 
the Sum of the other two Legs, E O and O G. 
1 1 . 3 Semidiameter. 
11.3 

■?39 

»'3 
113 



i 27.69 the Squ. of £0, which doubly becaafe 
2 (EO=:OG. 



• • 



^5S-3S( '5-98 Root, which is the Side of the Sq. 
I 



1 25 

309)3038 

2781 

"■' ■■■» 

3188)25700 
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Problem 9. Having the Circumference, to find the 
Side of a Square wmch may be mfcribM. 

If the Circumference be i, the Side of the Square 
iofcrib'd will be .2251. Therefore; 

As I : .2251 : : 71 
7» 



tm 



2251 

«5757 

1 5.982 1 the Side of the Squ. EG. 

Becaufe that in each of the four laft Problems, nfix, 
the 6th, 7th9 8th, and 9th9 there is a Proportion laid 
down, it will be eafy to work them with Scale and 
Compafles ; for if you extend the Compafies from the 
^r& to the fecond, that Extent will reach from the 
third to the fourth: As in the laft Problem, where 
the Proportion is as i to .2251, fo 19 71 to the Side 
of the Square 15.9821. Here extend the CompaiTes 
from I CO .2251 ; that Extent will reach' from 71 to 
15.98 ; and fo of the reft. But the filth^ muft be 
wrought like the 4th,thus ; extend the Compares from 
I to 71 ; that Extent turned over the fame way from 
.07958, will fall, at the laft, upon 401.15. 

Probltm 10. Having the Area, to find the Diame* 
ter. 

If the Area i)f^ Circle be i, die Square of the Di»» 
meter thereof is 1.27^2. Therefore, 



ihltm 
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Area. Sq.Diam. Area. 
As I : 1.2732: : 401.15. 

63660 

12732 * J 

12732 
509280 



.5 10.744180(22^99 the Diameter. 
4 




^45)2674 
2225 

4509)44941 
40581 

45189)436080 
406701 

■ ■!■■■ «— «■« 

«9379 

By Scale and Compajfes. 

Extend the Compalles from i to 1.2732 ; that Ex- 
tent will reach from 401 . 1 5 to f 10*^4, fef r. Their 
divide the SpQice between i:and 510.74 into two 
equal Parts^ and youMl find the middle Point at 
22.6. Or yon may divide the Space upon the Line 
of Numbers^ between 401.15 and .7854* into two 
equal Parts, and one of thofe Parts will reach from i 
to 22. 6> the Diameter fought* 
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Problem 1 1 . Having tlie Area^ to £nd tbe Circam- 

feresce. 

y If the Area of a Circle be i, tke Si|iiare of ihe 
\ Circaxnference will be 12.56637. Tbei«fore« 

Ar. Sq. Circomf. Area. 
As 1 : 12.56637 :: 401. >s 
401.15 

■ ■ 

6283185 
1256637 
1256637 
50S65480 



Circuinf. 

5040.99932550(70.9990 &0ec 
49 



1409)14099 
1 268 1 



14189)141893 
I 27701 



141989)1419225 
1277901 

1419989)14132450 
I 2779901 



1352549 

By SeaUmd Compajfes. 

Divide the Space between 401.1,5 aad .0795 8« up- 
on the Line, .into two equal Parts j one of thofe 
hx\A will leach from 1 to 71^ the Circumference 

fctt^t. 

PrMim 



•f 
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Problem 12. Having the Area, to find the Side of -z 
Sqnare infcrib*d. 

If the Area of a Circle be i, the Area of a Square 
infcrib*d within that Circle will be .6366. There- 
fore, 

As I : 401. ir : '.,6166 
.6366 

240690 
240690 
120345 
240690 



» mi UM II w* 



a55.372090( 1 5.98 Root, which 11 the Side of tb# 
1 (Square foogkt. 

309)3037 
2781 



3188)25620 
25504 

11690 

The (ame Reafon may be given for the laft Pro- 
portion, that was given before for the Proportion of 
Circles to the Squares of their Diameters and Circum* 
ferences ; for not only the Squares of the Diameters 
and Circumferences are in Proportion to the Circles 
they belong to, but alfo all Figures inicribed or cir- 
cumfcribM, have the Squares of their like Sides pro- 
portional to the Circles they are infcribM in, or cu> 
cumfcrib'd about ; and alfo to thej^igures themfelves: 
The Square of any Side of one Figure is to the Area of 
^ ^ * that 



idrf^tti^yiMliii 
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t^at Figure, as theSqaare of the like Side of another 

fimilar Figure is to the Area thereof: as you may 

find proved at large in Euclid^ Styrmims, Mathefit 

; Inucjeata^ and other Authors ; but will be too laiga 

i to infert in this Place. 

\ 

r 

By Scale and Compalfes. 

Extend the Compafles from i to 40 1 . 1 5 , that Ex- 
tent will reach from .6366 to 255.37 ; the half Space 
between that and 1 is at i$,^^» the Side of the Square. 

Problem I y Having the Side of a Square, to find 
the Diameter of the drcumfcribing Circle. 

If the Side of a Square be i, the Diameter of a 
Circle that will drcnmfcribe that Squmre, will be 
1. 4 1 42. Therefore, 

\ 

As I : 1.4142 : : 15.9S 

113136 

127278 ' 
70710 • 
14142 



^2.598916 the Diameter fought. 

By Scale and Compajfes. 

Extend the Compafles from i to i. 4142, and that 
Extent will reach.fr<Ha 15.98 to 22,6, the Diameter 
fought. 



Pr»hUm 
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Pr9Him 14. Having the Side of a Square, to find 
the Diameter of a Circle equal. 

If the Side of a Square be i , the Diameter of a 
Cirele equal thereonto will be 1.128. Therefore, 
Side biam. Side of a Square^ 
Az2 : 1.128 : : 20.0291* 

1.128 



1602328 
400582 
200291 
200291 



22.5928248 Diameter. 

By Scale and Qmpajfes* 

Extend ^theCbrnpafTes from i to 1.128; that Ex- 
tent will reach from 20 0291, (the Side of the Square 
given) to 22.6, the Diameter of the Circle fought. 

Problem 1 5. Havti^ the Side of a Square, to find 
the Circumference of the circumicribing Circle. 

If the Side of a Square be i, the Circumference of 
a Circle that will encompafe thht Square will be 
4443. Therefore, 

Side Sq. Circum. Side Sq. 
As 1 : 4.443 : : i5-9^- 
15.98 

35544 

. 39987 
22215 

4443 



70.99914 the Ciicttttf. 

By Scale and Compajfes. 

Extend the Compares from i to 4.443, that Extent 
will reach from 15.98 to 71, the Circumference. 

Pr9hltm 



r*-^ 
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TrohUm i6. Having the Side of a Square, to find 
the Circumference of a Circle that will be equal 
thereonto. 

If the Side of the Square be i, the Circumference 
of a Circle that will be equal thereunto, fhall be 3.54;. 
Then, 

As I : 3.545 : : so.0291 

3-545 

1001455. 

Son 64 
100x455 
600873 

7 1 .003 1 5 95 the Circumference, 

jBy ScaU and Compajfes^ 

Extend the Compaflet from x to 3. 5451 that Extent 
will reach from 20.0291 to 71, the Circumference 
foaght. 

lo fevcral of the foregoing Problems, where the 
Diameter and Circumference is required, the Anfwers 
are not exa^y the fame as the Diameter and Circam^* 
ference of the given Circle, but are ibmetimes too 
machy and fometimes too little, as in the two laft 
Problems, where the Anfwers in each fliould be 71, 
the one being too much, and the other too little. The 
Reafon of this is, the fmall Defed that happens to be 
in the Decimal Fra^ons, they being fometimes too 
great, and fometimes too little ; yet the Defedl is fo 
una]), that it is needlefi to calculate them to more 
Bxadnefi. 
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•$X. Of a Semigi&cle# 

O find the Area of the Senuctrck^ this li 



ThKVL E. 



Mnltijply the fourth Part of the Circomferenoe of 
the whole Circle (that is, half the Arch-line) by the 
Semidiameter. the Prodnd is the Area. 

Let ABC be a Semi- 
circle, whole I>ianie- 
ter 22.6, and the half 
Cifcainference,orArch- 
line, ACB, ii 35.5* 
Ythe Half thereor it 
_ >7-75- wbich mnltiply 

by the Semidiameter 1 1 .3, and the Produft ia 200.575, 
the Area of the Semicircle. 

1 7 . 7 5 the half Arch- line. 
1 1 .3 the Semidiameter. 





100.5^5 the Area of Ac Semicirtle. 

By Scale and Compaffes^ 

Extend the Compaffes from i to 1 1.3 ; that EsctenC 
will f^Ch from 1775 to 200.575, the Afcal 

If only the Diameter of the Semicircle be given, 
you may bf, by the Rttii 9/TIfw ; 

As It is cp 13927, fo is the Square of the Diameter 
to the Area. 
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By Scale and Compares. 

Extend the CompaA^s from i to the Diameter 22.6« 
that Extent tnrnM twice from •39^7, will reach* at the 
laft* to 200.575. 



• 



$ XI. Of a Q^U A D E A K T. 

To find the Area of a Qs^idiant, or fourth Part of 
a Cirde, thii u 

7J# R U L E. . 

«• 

Maltiplv half the Ardi-liec of the Qg«fnuir (that 
Is, the eUith Part of the CiicomfcKnce of the whok 
Circle), hy the $emidiai^9ter, and the fxoi^ is the 
Area of the Osftdnat. 

Let ABC be a Quaidranf, or 
fborth IVurt . of a Circle, whoie 
Radios, or Semidiameter, is 1 1.3, 
and the half Arch-line 8.875 < 
thefe malt^ly*d together, the 
Prodnft is 100.2875 ibr the 
Area. 

Thefe are the Rules and Wavs commonly given for 
filleting the Area of a Semicircle and Qaadrant ; bat, 
I think, it is as good a Way, to find the Area of the 
whole Circle, and then uhe half that Area for the 
Semicirde, and a fourth Part for the Qgadrant. 

Before I proceed to (hew how to find the Area of 
tiie Senior, and Segment of a Circle, I fliall ihew how 
to find the Length of the Arch-line, both GcomitricAlhf 
and Arithmeticaiiu 

^ L* Tt 




• 



L. 
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21? find the Length of the Arch-line Geo- 

tnetrically. 

' Divide the Chord-line A B into four equal Parts, 
and fet ooe of thefe Parts from B to C, and draw a 
Line from C to three of thofe Parts at D ; fo ihall CD 
be equal to half the Arch-line ACB. 




To find the Length of the Arch-line Aritlh \ 

metically. 

■ Multiply the Chord of half the Segment AC or CB 
by 8, and from the Prodod fubtradi the Chofd of the 
whole Segment AB> and divide the Remainder by } § 
the Quotient la the Arch-line ACB (ought. 




19.8 AC 
8 



34,4 AB 



3)124 
Arch-line 41*333 



AttrtbiT 



A A* 
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Another Way. 

From the double Chord of half the Segment's Arch, 

[•fubtraft the Chord of the Segmcntronc third Part of 

th« Difference added to the double Chord of half the 

Segment^s Arch, the Sum is the Arch-line of the whole 

Segment. 

Thus, if AC 19.8 be doubled, it makes 396 ; from 
which if you fiibtrafl 34.4, the Remainder is 5.2, 
which divided by 3, the Quotient is 1.733; *^^* 
^ed to. 39.6, (the double Chord of the half Segment) 
the Sum is 41.333. So if the Arch-line ACB was. 
Hretch'd out ftrait, it would then contain 41-331 
fudi Parts as the Chord AB contains 34.4 of the like 
Parts. . 

Thcfc two Rules may very eafily be prov'd put of 
^the Table of natural Sines ; thus, 

^appofe (in the former Figure) the Arch ACB to 
contain 120 Degrees; the natural Sine of half, nfix. 
of 60 Degrees, is 86602, which being doubled, is 
i73204,which is the Chord of the whole 120 Degrees, 
that is, AB. Then, to find the Chord of the half 
Archjwx. AC 60 Degrees, the Half of it 30 Degrees, 
the naturalSine thereof is 50000; which, doubled, 
makes 1 00000 for the Chord AC; then, according to 
the firft Rule, multiply 1 00000 by 8, the Prodoft i* 
800000; from whxh fubtrafl 1732C4, (the Chord 
AB; and the Remainder is 626796 ; which divide by 
3) the Quotient is 208932, which is the Length of 
the Arch^nc ACB, according to the firft Rule. Now 
let us examine how near this comes to the true Quan- 
tity of the Arch proposM. If the Radius or Semidia«t 
meter of a Circle bel loooob, (as it is in the Table ot 
Sioes) then the Circumference will be 6^8318 ; and 
iKcaoie 1 20 Degrees is the third Part of the Circle, 
take the third Fart of 628318 is 209439, which is 
^^ true Quantity of the Arch ACB in fuch Parts as 

L 3 (he 
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the Semidiametcr contains i odooo, aod differs from 
that before fbund 507 , which ii a thing inoonfidcr- 
able in PraaicaJ Mnfirmthn, The latter of the fere- 
going Rules agrees exaAl/ with the former^ and 
tiierefbre' the Difference will be the fame as aboFe; 
dther of the Rules giires the Quantity of the Arch- 
line too little, and the greater the Arch, the greater 
the Error. If yon know the Degrees that are con- 
tainM in the Segment's Arch, aini would have the 
Arch-line very cxaAly, yon may rcaftn thus by the 
Ituli rf fhrig. 

As the Circ!e*s Periphery in Dq^reet, b to its Fe- 
ripfaery in e<](ual Parts ; fo is the Arch in Degrees 
and decimal Furts, to the fame Arch in equal Parti. 

Suppofe the Circumference of a Circle be 7 1 » and 
fuppofe the Arch to conuin 52 Degrees, 15 Minatesy 
(the Decimal of 15 Minutes is .25) then fhy> ■ 

Dcgl Parts Deg. 
Aft 360 -.71 :: J2.25 

C22S 

36575 

36|o)370|9.75(i<5,3oj>-/ 
36 

109 
108 

^7S 

So the 52 Degrees 15 Minutes wil contain 10.505 
of fuch Parts &s ihe Circumference contains 71. 

> 
Thus have I fhew'd feveral Ways of finding the 
Meafure of the Carve-liwe of any Part of a Ciocle veiy 
near the Truth, The next thing I fliall (hew, i>» 

. How 
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How to find the Diameter of a Orcle hy 
bavihg the Chord and wrfed Sine of the 
Segment Arithmetically. 

Becaofe the 
Chord A B cats 
the Diamtter £ C 
at nj|lit Angles, 
therefore the Se* 
mkhord AD or / 
D B is a mean I 
proportional Line: 
between the Parts \ 
of the Diameter *i 
CD andD£(by 
Euc.d, 1 3.) I there- 
fore, if you fqaare 
the Semichord 
AD or DB, and 
divide that Square 




V 



\ 



*• — 



x 



£ 



by the verfed Siae CD, the Quotient will be the Fart 
of the Diameter wanting s to which add the given 
Yerfed Sine CD, ond the Sum is the Diameter fought. 

Example. Let ACB be a Segment given, whofe Chord 
AB is 36, and the verled Sine CD 6 ; half 36 is 1 8, 
which fquar*d, makes 324; this divided by 6, the 
Quotient is C41 to which add 6, the Sam is 60, the 
Diameter of^the Circle C£. 



it 



z 
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1 8 half the Chord. 
i8 

144 
18 



6*) 324 the Square of AD. 



54 the Part wanting DE. 
6 the verfcd Sine C D add* 



60 the Diameter C£. 
$ XII. Of the Se£lor of a Circle. 

ASedlor of a Circle is comprehended under two 
Radii, or Semidiameters, which are fuppos'd 
not to make one Right- line, and a Part of the Cir- 
cumference : V/hence a Se6lor may be either lefs or 
greater than a Semicircle. To find the Area or faper- 
fic^al Content thereof, this is 

ne RULE. 

Multiply half the Arch-line by the Semidiameter, 
and the Prod«£t is the Area. 

Let AD BC be the Sedor of a Circle given/ whofe 
Semidiameter AD or BD is 24.5, and the Arch-line 
ACB (by the itrft Rule, Pag, 112.) I find to be 45.6; 
the Half thereof 22.8, being multiply^d by 24.51 
(the Semidiameter) the Produdl is 558.6> which is 
the Area of the Seaor ACBD. 



J 



It 



* — - -—w 
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22 

8 



176 
39.2 Sabcrabendi 



3)136.8 



■■ 



45 .6. Arch-lint. 

22.8 half. 

24.5 Semidiameter. 




558.60 the Area. 

Again. Let LMNO be a Seaor greater than a 
Semicircle, whofe Semidiameter LO or NO is 20.6, 
and the Line Ba equal to a fourth Part of the Arch- 
line L ^ MN 21, the Double whereof if 42, equal to 
the Arch-line L^M or M ^ N ; or by the Arithmetical 
Rale, Pag. 1 12 the faid Arch is found to be 42.33j> 
which multiply*d by 20.6, the Semidiameter, makea 
872.0598 for the Area of the Seftor LMNO* 
See the following Work. 

20.3; 
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ao.3CIiordNr 423)3 

8 20.6 

162.4 '^5399^ 

35.4 Chofd MN; 84666 



3)1 2.70 472.0598 Area. 



42* 3 33 Arch-line. 

$ XIII. Of tbe Segment ofd Cine le. 

A Segment of 2 Cirde is a IHirt terQiinated by a 
Right-line lels than the Diameter, calPd a Chord, 
and by 2 Part of the Circumference. 

To find the Area of the Segment of a Cirde, yoa 
nuft, firft, find the Centre of the whole Circle, and 
draw the two Semidiameters, thereby completiog 
the SeOor, as in the following Figure. Then ( bf 
the laft Sedioo) find the Area of the whole S^aor 
CADBC, and then (by Sedl, 5.) find the Area of tie ' 
Triangle ABC, and fubtrad the Area of the Triangle 
out of the Area of the Sedor, the Remainder is tbe 
Area of the Segment. 

Other* 



r^^ 
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Otherwife yoo 

myy without de- 

fcnbing tlic Fi- 
tgoreyfind theSe- 
; midiiniiftffrofthe 

Gicle ^ the 

fag, 113. andbf 
the AmhiBCCkai 
Rule, ^^.112. find tie Arch-line; theft oialtiplr 
Ulf the Arch-lioe by the Semidiameter ; b have vott 
the Area of the Sedor. Then f abtraa the verfed Sine 
from tke Sentdiametefy the Remainder is the Perpen- 
dicnlar of the Triangle i and multiply the half Chord 
by the Perpendiciilar, the fttkliid is the Area of the 
Tnaogle. Then fobtraa the Area of the Triangle 
from the Aieaof flieSe€tor» and the Remainder U m 
Area of the Segment. See the Work . 

2)35=AB 

_ • 

17-5 

875 
1Z25 

»7$ 



■Wi 



9.6)306.25(31.9 

■'■ 9.6 aoa 

1^82 



S65 41 5 the Diameter of the Circle. 

1 20.75 ^^ Semidiameter. 
9:6 D£ Subtrahend. 

11.15 lemaint the Perpendicular EC 



ti.ij 



r. 
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• • • * - 

I I.I 5 the Perpendicular EC. 
17.5 half the Chord AE or EB. 



5S7S 
7805 

1115 



. 1 95 . 1 25 the Area of the Triaugle. , 

306.25 the Square of AE. 
92. 16 the Square of DE the verfed Sine. 

398.41 Sum. 

The fquare Root thereof /s 19.96 the Chord AD. 

8 



,159.68 
, Sub. 35 the Chord AB. 

3)1246 



2)41.56 the Arch- Line. 



20.78 half. j 

20.75 Semidiameter. 

10390 
14546 
4156 



From 431 ,1850 Area of the Scft. 
Subtraft 495. 125 Areaof theTrian 

Remains 236.060 Area of the Sego* 



Again, 



?» "»■• 
•'^i** 



Chap. I* Menfwation of Superficial ix\ 

Again, let MACBM be a Segment greater tfaa n 
a Semidrole ; obferve tbe fi>riiier Rnle<» In all re- 
Ipeds, as in the laft Example ; only^ ioibad of fob- 
trading the ArtdL of the Triaogle om of ihe Area pf 
tbe SdStor, here you mqft add it thereuflitOi ai VAf 
plainly appear by the following Figure. 

II. C 



92.0 

20 

3)72 

24 Half Arch-line. 

11.64 Semi' diam. 

24 ' 
^ .>■ 17.17 

4656 11*64 

2328 




279. 36 Area of the Sefior LACBU 

10.25 half theBa&MA. 
5.5s tb^ Perpendicohr LM. 



5.53 LM. 



307s 
5125 

5125 



$6.6825 the Area of the Triangle AI^M. 
S79'36 the Area of the Sedor add.. 

S36'04s5 tlie Area of the Segment foaghc. 



M 5 xiv. 
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$ XIV. Of Compound Figures. 

MIX'D or compound Figures are fuch as are 
composed oi'redilineal and carvilineal Figures 
together. 

To find the Area of fuch nuVd Figures, 709 mnft 
find the Area of the feveral Figures of which the 
whole compound Figure is compofed, and add all the 
Area's together, and the Sum will be the Area pt the 
whole compound Figure. 

1*6 *}^^- 

32.2 Sum. 

1 6. 1 half. 
54 Diagonal 

644 
483 




547.14 Area of die ■ 
(Trapcziun* 
10.236 half the Arch -line A a. B. ^ 
14.83 Semidiamcter of the Arch A B. 



30708 
81888 



40944 
10236 

_ > . 

151.79988 AreaoftheSedon 



Froa 
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From 14-83 Senudiameter. 
SabtraA 3.4 verfed Sine. 

u .43 Perpend, of the Tijangle. 
9.45 balf the Chord AB; 




108.01 35 Che Area of the Triang. fubtraOed from 
151.7999 the Area of the SeAor. 

4? 7864 the Area of the Segment A a BA, 

12.19 ^'^ ^^^ Arch*line C c D, 
20.64 Scmidiameter. 



4876 
24380 



251.6016 tlie Area of the SeAor. 

From 20.64 '^ Semidiameter« 
Subtrad 3.5 verfed Sine. 

Remaind. 17.14 Perpendknlar of the Triangle* 
II .5 half the Chord OGi 

8570 

i7«4 
1714 



Sub. 197. no Area of the Triangb. 
From 25 1.602 Area of the Se^r. 

Rem. 54.492 the Area of the Segment Cc DC. 
43.786 the Area of the Segment Aa BA. 
547.4 The Area of the Trapezium. 

Sam 6fte .67 8 the Area of the Whole. 

^ Ms 5 XV. 
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$ XV. Of an ELtzpsi& 

AN Ellipfi% or OrtH, !a z Figare boonded bj 
regular canre Lme, retamiog into itfelf; bat of 
its cwcr Diameten, cutting each other in the Centre^ 
one IS longer than the other, in whidi it diffeii from 
the Circle. To find the Area thereof, this is 

nr RULE. 

Multiply the tranfirerie Diameter by the G)DJugate, 
and mvltiply that Prodna by •7854» this laft Prwuft 
is the Area of the Oval. 




r*-K 
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6 1 .6 the trxnfverfe Diameter. 
444 the GODJQgate Diameter. 

2464 
2464 



*4 



2735.04 the ReQaogle. 
•7854 the Area of Unit^. 



. 1094016 

1367520 
2iB8oia 
i9f4528 



2148. 100416 the Aieaof theOval« 

Vimanftratim. If yoo drcomfcribe any Ellipfie 
with a Circle, and fuppofe an lofinice Number of 
Chord'iines drawn therein, all parallel to the conjii* 
gate Diameter, as thofe in the following Figure^ 
theo it will be. 

As DA, the Diameter of the Circle, i$ to N 0, th^ 
ooDJagate Diameter of the Ellipfis ; fo is B a fi, any 
Chord in the Circle, to bab, iu re^jcftive Ordinate 
in the Ellipfis. 

For, according to the Property of the Cirder 



ittt 

And 

• . • 

It IS 

3, hence 
Cottfeq. 
That is 



aSxTarz D Ba. 

by the Property of the Ellipfis, 

a TC:ONC::aS xTaiDba. 

a TC : D NC : : D Ba : D b a. 
4)TC: NC: :Ba:ba. 
jTC: 2NC::»B a :2b a. 

DA :No ::BaB:bab. 



Bat the Sam of an infinite Series of fueh Chords 
as Ba b, do conftttute the Area of the Circle. And 
the Sam of the like Series of their refpe^tive Ordi- 
nates, as bab, do confiitate the Area of the Ellipfis: 

M 3 There- 



*.^t^t^. 
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Therefore, T&: 
N n : : .Ciitle's M 
rea : the Ellipfis <A% 
rea. But T S : If«.. 
::aTS:TSxNn; ^ 
whence it follows 
that, 

D T S : Circle's 
Area : : T S X Nn : 
EUipfis Area. 



C^nfequently, As i is to .78;4 ; (b is the Red- 
angle, or Produdt of the tranfverfe and conjugate 
Diameter of any £Uipfis to its Area. 

Hence it is eafy to conceive, th^t the fquare Root 
•f the Produ6l of the tranfverfe and conjugate Diame- 
ters will be the Diameter of a Circle equal to the 
£llipfis. 

Hence alfo all Segments of an EUipfis, and its cir*. 
cumfcribinK Circle, (whofeBafes are parallel to the* 
conjugate Diameter, and of the fame Height) «re in 
Proportion one to another as their Safes are ; that is, 

B a B : b a b : : Area Segment BTB : Area S^ment 
bTb. . . . 

Or, TS : Nn : : Area Segment BTB : Area Seg- 
ment bTb. 

The Area of every Elltpiis is a mean Proportional 
between the Areas of its circomfcribiog and infcrib^d 
Circles. 
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.^Thc Truth of this 
msty eafilj bcreducM 
irom the lafty fbr*tis 
v^O^ieadj prov'd, that 
dTS:TSxNn:: 
drcamfcribmg Cir- x 
de*$ Area". £Uipfit 
Area. 

Bat D TS:TS 
xNii::TSxNn: 
D Nn-ThcrcforcEl- 
%£s Area : infcrib'd 
Circle's Area : TSx 
Nn : D Nn. 

Example t lattTS^^S^ and Nnm8.4. 
Then D TS=ia96, and Q Nn=3 38.56. 
Then 1 296 x .7854=1017.8784 great Cirdi'N Area; 
And 338.56x.7854=:a65.9059Csrr. leflerCircIe*i Area; 
And 36x1 8.4=:662.4 x .7854=:52o.24896,which ia 
the Area of the EUipfis ; then it will be, 

1017.878 : 520.24896 : : 520.24896 : 
265.905024. 
That is. As the great Circlets Area is to the Area 
ef the Ellipfis ; fo is the Area of the £lHpfis to the 
Area of the leiOfer Grde. 

From hence it follows, that all Segments of an £1- 
lipfis, and its infcrlib'd Circle, (whofe Bales are paral- 
lel to the tranfyerfe Diameter, and have the fame 
Height) are in Proportion one to another as the Area 
of toe Eliipfis and Circle are. 

That is. As the Area of the Circle is to the Area 
of the £]lip(]9, fo is the Segment b N b : to the Seg- 
ment BNfi. 

Or^ Nn : TS : : Area Segment b N b : Area Seg- 
ment BNB. 
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Ill JUenfufotioH cf Saperficies. PartIL 
i XVI. Of a Parabola. 

AParabek ta a curviluieal Figare, made hj the- 
Sedion of a Cone, Mog cot by a Plane pa^ 
rallel to one of its Sides, 

Bvery Parabola ii two Tiijrds of iti drcamfanbinm 
Paralklognijn i ther^fitfe to find tkc Area thenoli 

•■■ Ttt RULE. 

Multiply the Bafe, or greateft Ordinate, b/ the 
perpendicular Height, and multiply that PradoA bf 
2, and divide the laft Prodod by 3, the Qaodeac will 
be the Area of the Fariibola. 




Ql 
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53.75 the Ordinate GH. 
39^25 the Perpendkalar EF. 

26875 
10750 

4«375 
161x5 

2109.9875 

z 



3)4219.3750 

1406.4583 the Area. 

Demonftratiw, Let FHf the Scmi-ordiaate, be dl* 
Tided into four equal Parts, or into 8.16, &r. and 
through the Diviftons draw lines, as e f, e f, (sTr, 
parallel to the Axis EF. Suppofe alfo £F to be 4. 

Then, I iky, the Parabolic Sphere Eh HF It to the 
Pkralielogram EK.FH at 2 to 3 ; but to the Triangle 
£FH a« 4 to 3. 

For, firfi, g f, g f, gf, &r, are in continQal arith* 
neticai Proportion from the Nature of plainTriangles, 

Secondly, fe : ge : : ge : b e ; bat h e in thie Axn 
EFi=:o. and in the firft Parallel e f muft be equal to f^ 
in the next e f mnft be eqoal to f , in the third to ^ 
«nd (b on, in a dapltcate arithmetical Progreffion. 

Foref (=r4) :gc (=:i) ::ge (m) :eh (— {) 
And thefecond ef (^^4) :eg (=2) :: eg (=2) eh 
(=^), <2ff. And thus it will be, if the Lines F f, ff^ 
l^c, be again bife£^ed, i^c, ad infimitim, fo that all 
the Indivi£bles of the trilinear Space EKHhB will 
be in a duplicate arithmetical Progreffion increafing. 
But the Sum of a Rank of fuch Terms is fubtriple 
to a Rank of as many eqtial to the greateft (by Lem- 
ma 3] ; wherefore the whole trilinear Space EKHhE 
is to the Paraldlogram as 1 to 3 ; and, coniequently, 
the remaining parabolic Space mnfi be to it as a to 
I ; which was to be proved. 

An* 
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' And fince the Triangle FEH is to the Parallelo- 
gram at I to 2« it maft be to the PiraboU as li to 2. 
or as 3 104; ti^hich was to be prov'd. 



Before I proceed to the Menfaration of folid 
I will ky down fach Lemma^s as will be neoeflarj 
Co &cilitate the Demonftration of ^ fuch Solids. 

LEMMA I. 

In any Series of equal Nninbers (reprefenting Lines 
or other Qaantities) as i, i^ i, i, &r.- or 2, 2, 2, 
2, &f. or 3, 3, 3, 39 Cs^r. if one of the Terms be mul- 
tiplyM into the Number of Terms, the Produd will 
be the Sum of all the Terms in the Sieries. 

LEMMA H. 

If A Series of Numbers, in arithmetical Pjogreifions, 
begin with a Cypher, and the common Difference be 
I, as o, i,Zf 3, &c, (reprefenting a Series of Liote or 
Roots beginning with a Point) if the laft Term be 
multiply'd into tlie Number of Terms, the Prodn& 
will be double the Sum of all the Series. 

That is, putting. L = the laft Term, N = the 
Nomber of Terms, and Srnthe Sum of all the Series; 
then will NL^zraS; co'nfequently, | NLzrS, v/«. 
One-half of fo many times the greateft Term as there 
are Numbers of Terms in the Series. 

i ^"^" i-+-2-4*3-{- 4^==io the Sum = i NL. 
( 4+4-h4-i-4-4-4=^2orrNL. 

LEMMA m. 

If a Series of Squares, whofe Sides or Hoots are in 
arithmetical Progreffion, begmning with a Cypher, 
&r. be infinitely continued , the laft Term, being 
multiply'd into the Number of Terms, will be triple 

to 
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to the Stun of all the Series, v/s. ULL^^xS i or, 
f NLL=S. 

That is» the Sum of fuch a Series will be One-third 
ef the laft or greateft Term, fo many ti^es repeated 
ms there are Nomben of Terms in their Smn. 



Tnftincet in iqnare Nombers. 



{ 
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o+H- 4 +9+ '6 -, :t-«^.A 



From thefe Inftances it is evident, that as the Nnm* 
ber of Terms in the Series do increafe, the Fradicm 
or Excefs above f does increafe, the fiud Excels always 

I 
being r^^ZT^ ' ^^* '^^ ^^ fuppofc the Series to be 

infinitely oontinncd^ wiU qmte vanilb, ard become 
liothing at all. 

LEMMA IV. ' 

If a Series of Cobes, wbofe Roots are in arithme- 
tical Progrefion, beginning with a Cypher, &r. (aa 
above) be infinitely continued, the Sum of all the 
Series will be ^ NLLLrrS. 

That if, Qne-fi>urtk of the laft Term fi> many 
times sepnted u (here are Nombers of Terms. 



Inftancea 
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bftocetin cabe Nnmben* 
Ifo, 1,2, 3» 4, 5, &r. be the Roots of the Cubes, 
C o-|- i-f-8 +«7 ^ 

t C + 1 + 8 '^'ZT-^- 6^x1^ 

I 1 2S~h "5+* 254-1 25+ 1 25-4-125 7'*»— ' 

Prom thefe Examples it plainly appears* dmt as 
the Namber of Tenns in the Series iscceafes, the 
Fra^oa or Excefs above \ decreafes, the Excefi be- 
ing alwan..JL — } which, if we fiippofe the Seriei 
^^ 4N— 4 

to be infinitely continued, will become infipitely finall 
or nothing. 

LEMMA y. 

If a Series of Biquadrates, whofe Roots are in 
arithmetiod Propitffion, beginning with a Cypher, 
itc. as before, be infinitely continaed, the Sam of all 
the Terns in fvch a.Scdes will be f HhhhU 

The Troth of thk may be manifeft by the lih^ 
Frooeft ^ in the foxpffivo% hmmfCu f^ h of^kfi 
higher Powers. 

XEMMA VL 

The Sam of an infinite Progreffion, whofe greateft 
Term is a fqoare Number, the others decreafing by odd 
Kambers, vi», i» S» 5* £^* is fn fabfeiquaifteran 
Proportion of the Sum of the like Number Qf equal 
Terms, that is, as a to 3. 

% Infianoes 
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InOancei in Tuch ProgrefllODt, 

I 9-1-9 +D 

i 36+3;+32+g7+JO+ii _.,._., ., 
* 1 36+3^+36+36-1-36+ j6-^^-J+'^- 

From there Example* it plainly appeara, that M 
tke Number of Termj in the SericE increifn, the 
FraAion or Excali above f decrcaresi and if we fup- 
pofe the Series to be infinitely continued, that Bxce& 
will quite vaniDi, and the Sam of the infinite Scrie> 
will be J of fo many eciual to the gmteft. 
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^e M^furatiott of Solids. 

SOLID Bodies are fuch as do confift of Lengtk« 
Breadth, and Thicknefs; as Stone, Timber^ 
Globes, Bullets, i^c. 






$1. QjftfCuBE, 



ACUBE is a fquare Solid, comprehended under 
fix geometrical Squares, being in the Form of * 
a Dye. To find the folid Content, this is 

Thi RULE. 

Multiply the Side of the Cube into itfelf, and that 
Produd again by the Side ; the lail Produd will be 
ihe Solidity, or folid Content of the Cube. 
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306.25 
>7S 
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I 53 125 
30625 
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5359.375 tlic ibiid Content of the Cube. 

Sappofe ABCDEFG a cubical Piece of Stone or 
Wood, each Side thereof being 17 Inches and an 
half; mvXxv^y 17.5 by 1 7. 5,and the Product is 306.25; 
which being mulliply'd by 17.5, the iail Product is 
5359' 375* ^^^^ " 5359 ^olid Inches and 375 Pant. 
To reduce the folid Indiet to Feet, divide by 1728, 
(becaufe fo many cubical Inches is a Foot) and tlie 
H^d Feet In the Cube will be 3, and 175 cubical 
Inches remain. 

By Scah and Compajfes^ 

Extend the Compafles from t to 17.5; that Extent 
tom'd over twice from 17.5 will reach to 5359, the 
folid Content in Inches. Then extend the CompafTes 
from 1728 to 1 ; that Extent, turned the fame way 
from 5359> will reach to 3.1 Feet* 
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fi Dem§nfirathm. If the Square ABCD 
be conceived to be movM down the 
Plain ADEF, always remaining pa- 



Mi 



3 



rallel to itfelf, there will be genera- 

j/ ted, by fuch a Motion, a Solid, having 

-^ fix Plains, the two oppofite whereof 

will be equal and parallel to each 
ether ; whence it is called a Parallelopipedon, or fqaare 
•Prifm. And if the Plain ADEF be a Square equal to 
the generatifig Plain A BCD, then will the generated 
Solid be a Cube. From hence fuch Solids may be con- 
ceived to be conflituted of an infinite Series of equal 
Squares, each equal to the Square ABCD ; and A£ or 
DF will be the Number of Terms, Therefore, if 
the Area of ABCD be multiplyM into the Number of 
Terms A£, the Produd is the Sum of all the Series* 
(per Lemma I.) and, consequently, the Solidity of 
the Parallelopipedon or Cube. Or, if the Baie ABCD, 
being divided into little fqaare Areas, be multiply M 
into the Height A£, divided by a like Meafure for 
Length, after this Way you may conceive as many 
Jittle Cubes to be generated in the whole Solid, as ii 
the Number of the little Areas of the Bafe multiply^d 
by the Number of Divifions the Side A£. contains. 
Thus, if the Side of the Bafe AB be 3, that multiply 'd 
into itfelf is 9, which is the Area of the fquare Bafe 
ABCD s tl^n^ if A£ be likewife ^, multiply 9 by 3, 
and the Produdl is 27 ; and fo many little Cubes will 
this Solid be cut into, if you conceive it to be cut as 
the Lines direSt. 

From this Demonflration it is very ptain^ that if 
you multiply the Area of the Bafe of any Parallelo* 
pipedon into its Length or Height, that Troduft will 
be the folid Content of fuch a Solid. 
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§ IL Of a Parallelopipedon. 

LET ABCDEFG be a Parallelopipedoo, orfquare 
Prifin, reprdenting a fquare Piece of Timber 
•r Stone, each Side of its fqaare Bafe ABCD being 21 
Inches, and its Length Al^ 15 Foot. 




i^^t 



Firft, then, multiply 21 by 2 1, the Product is 44 1» 
the Area of the Bafe in Inches ; which maltiply*d by 
i80y the Length in Inches, and the Produfi is 79380, 
the folid Content in Inches. Divide the laft Produft 
by 1728, and the Quotient is4$.9> that is, 4^ folid 
Feet and 9 Tenths of a Foot. Or thus : Multiply 
441 by 15 Feet, and the Produ^ is 6615 ; divide 
this by 144,. and the Quotient is 45*9^ the fameaa 

before. 

-J' 

Or thus, by multiplying Feet and Inches. 

Multiply 1 Foot 9 Inches by i Foot 9 Inches, and 
the Produ^ is 3 Feet o Inches 9 Parts ; this mclti'- 
plyM again by 15 Feet, gives 45 Feet 11 Inches } 

Parts, that is, 45 Feet and H of a Fx)Ot and ^ of 

1. * 

See the Work of all thcfie. 
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21 441 F. I. 

21 15 I — 9 

21 2205 *— — 

42 441 i~9 

-— «— - X— 3 — 9 

'44)6615(45.9 ■ 




855 »5 
1350 



3— ot^9 



45—0-^0 
' 54 7-6 

1728)79380(45.9 3-9 

69^2 



45- "-3 



10260 
S640 

16200 
>5?5« 

r 

648 

Extend the CompafTes from 12 to 21, and that Ex- 
tent will. reach to near 46 .Feet, being' twrke turnM ^ 
over from 1 5 Feet ; fo the folid Content is almoft 46 
Feet. ■ ' . 

If the Bafe of the fquarM Solid be not an txA 
Square,- but in forni of a rc^ngle Parallelograai, 
the Way of jneafuring of it is mu^ the fame; for, -, 
£rfl, you muil find the Area of the Bafe by multi- 
plying the Breadth by the' Depth ; . and then multi- 
ply that Area by the Length of the Pi^ce, as before : 
Thus, 



If 
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, If a Piece of Timber be 25 Inches broad, g Inches 
J deep, and 25 Feet long, how many folid reel are 
^ntained therein ? 



«5 
9 

22$ 
II2J 


P. r. 
2—1 
0-9 


1—6—9 
25 


45° 

144)5625(39 
43* 


25—0—0 

12 6—0 

1-^0 — 6 
0—6 — 3 


1305 
1296 


39-0-9 


09 


• Anfwer39Feet. 



By Scale and CompaJJes. 

Firft, find a mean geometrical Proportion between 
the Breadth and the Depth ; which to do apon the 
Line of Numbers, you muH divide the Space apon 
the Line, between the Breadth and Depth, into two 
equal Parts 1 that middle Point will be the mean Pro- 
portional fought: Thus the middle Point between 25 
and 9 is at 15; fo is 15a mean Proportional between 
9 and 25, for, 9 : 15 : : ij : ^J ; /IT a Piece of 
Timber of 15 Inches fquare is equal to a Piece 25 
Inches broad and 9 Inches deep. So then, if you ex- 
tend the CompaiTes from 12 to 15, that Extent, turn*d 
twice over from 25 Feet, the Length, will reach to 
to 39 Feet, the Content. 
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$ Iir. Of ji i^ianguiar Frish; 

Al'rilin 19 a Solid coDtained trnder fercnl Haliu, 
uul tuning its BaTei like, equal, and panlleL 
The Ibltd Content of a rrifm [nhether triangular or 
atnltangular] is found by multipljing the Area of the 
Safe into the Lengih or Heigkt, and the Vjoi.a& a 
the folid Contcat. 

Let ABCDEP be « triangnlai 
PriAn, each Side of the Safe be- 
ing 1 ;.6 Inches, the Perpendica- 
Ur tltereof C « ii 13.51 Inchei, 
and the Length of the Solid 19.^ 
Feet. 

Multiply the Perpendicular of 
the Triangle ij-ji by half the 
Side 7.8, and the Piodud ii 
105. J78, the Area of the Bafe i 
which multiply by the Length 
1 9-5,and thePrMod is 2054.87 1 , 
which divide by 144, and ibe 
Quotient is 14.17 Pett/eri, the 
folid Content. 
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By Scak and Compaffes. 

Firft, find a mean Proportional between tJSt ftr- 
pendicalar and Half-fide^ (as before taught) by divid- 
ing the Space upon the Line, between 15.91 and 
'7.8 into two equal ParU ; £o ihall you find the middle 
Point between them to be at 10 26, which is the mean 
Proportional fought: By this means the trianglar 
Solid is brought to a fquare one» each Side being 10.26 
Inches. Then extend the Compafles from 12 to 10.26 ; 
that Exient, turn'd twice downwards from 19.C Feet, 
the Leoeth will at laft fall upon 14.27, which is i^ 
Feet and a little above a Qnarter. 

Let ABCDEFGHIK reprefent a Prifin, whofe Bafe 
is a HeJtagon, each Side thereof being 16 Inches, and 
the Perpendicular from the Centre of the Bafe to the 
Middle of one of the Sides, (ab) is 1 3.84 Inches^ and 
the Lengtli of the Prifin is 15 Feet ; the ibiid Con- 
tent is required. 

Multiply half the Sam of the Sides 48 by 13.84, 
juid the Product is 664.32, the Area of the hexagonal 
Bafe; (by ( VIII. p. 86.) which multiply I7 i^ 
Feet, the Length, the Produd is 0964.8 } wikich di- 
-vided by 144, the Quotient will be 69.2 Feet, the 
£did Content lequixcd. 
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'■■ B «_ c ,3,84 

4» 



5536 

£64,32 Amoffiafc^ 



33z«6o 
66432 



»44)996+-8o[69.2 
864 



1396 



ByScale and Compares. 

Firft, find a mean Proportional between the Per- 
pendicular, and half the Suni of the Sides; that i*t 
divide the Space between i^.i^iai. ^%, and theinid- 

dle Point will be 25.77. Then extend the Compaifo 
from la to 25.77 ' ^^^^ Extent will reach (Ming 
twice turn'dover) from 1 J Feet, the Length,' U 691 
Feet, the Content. 
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To find the faperficial Conteftt of any of th^ fore- 
mentioned Solids, yoa muft take the Girth of the 
Piece, and multiply by the Length, and to that Pro- 
dud add the two Areas of the Bafes, the Sam will be 
^he whole faperficial Content. Example of the hexa- 
gonal Prifm laft-mentioned : The Sam of the Sides be- 
in^ 96, and the Length 15 Feet, that is, igo Inches ; 
which mnltiply'd by 96, theProduft is 17280 fquare 
Inches; to which add twice 664.32, the Areas of the 
fwo&fes, and the Sam is 18608.64, ^^ ^'^a of the 
Whole^ "Which is 129.22 Feet. 

180 

Jt 

1080 
1620 

17280 

664.32 
664.32 

mmmmmmmmmmmimm 

344) 1 86o8.64( 1 29.22 




The fuperfidal Content of the whole Solid is 
129.22 Feet. 

By Scale and QompaJJes: 

Extend the Compafies from 144 to 180; that Ex- 
tent will reach from 96 to 1 20 Feet. Then, to find 
ihe Area of the Safe, extend the Compafies from 144 

4 ta 
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to I f(S4 ; that Extent will reach from 48 to 4.6 Feet i 
'.add i 20 Feet, and twice 4.6 Feet, and it makes i z^.z 
Feet, the fuperficial Content, as before. 

The Demdtiflration of thofe laft Solids will be the 
fame as in the firft Section ; for as in that, {o in thefe, 
the Area of the Bafe is multiply*d into the Length to 
£nd the Content, and the fame Reafon is given for one 
as for iht other. 
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§ IV. Of a Pyramid. 

A Pyramid is a folid Figure, whofe Bafe is a Poly- 
gon, and whofe Sides are plain Triangles, their 
feveral Tops meeting together in one Point. To find 
the folid Content thereof, this is 

.. The K\J h'E. 

Multiply the Area of the Bafe by a third Part of 
the Altitude, or Length ; and the Produdl is the iblid 
Content of the Pyramid. 



Let 
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Let ABD be a imvt 
Side of 



Pyranid, each Sid) 
the Bale beii% 18.5 
loches, and the perpcn- 
dicolu Haght CD it 
15 Feet: Multiply iS.; 
fay iS.$, and the Pro> 
Au&'u 342.25, t&eAreft 
of the Bafe in inefaet ( 
which inaltiptj''d by ;, 
a third Part of the 
He^bt, aDdthcFiodDA 
is 1711-2;; tbii divided 
by 144, tbe Qaotient is 
11.88 Feet, the {olid 



'!5 
'«-5 

925 
1480 

'85 

342.25 Area of the Bi 
. 5 

144)1711.25(11.83 CoDtcn 
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^ By Scale and CompaJJes. 

Extend the Compafles from 12 to 18.5 Inches, that 
Extent, tarn*d twice over from 5 Feet, (a third Part 
of the Height) will fall at laft upon 11.88 Feet^ tho 
folid Content. 

yi find the fuperficial Content. 

Multiply the ilant Height (or Perpendicular of one 
of the Triangles) by half the Periphery of theBafe 37, 
and the Prodafl is 6668.88, which divided by iif4« 
the Quotient is 46.31 Feet, the fuperficial Content 
of all but the Baff ; then to that add 2.3 8 Feet the 
Bafe, and it makes 48*69 Feet, the whole fuperficial 
Content. 

180.24 the flant Height d D 

37 144)342.25(2-38 



126168 
54072 



288 



542 
144)6668.88(46.31 432 

Sl(^ 2.38 
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908 48.69 the whole Content. 1 152 
864 
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144 
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By ScaU and Contpajfes. . 

Extend the CompaiTes from 144 to 180.24, that Ex- 
tent will reach from 37 to 46.31 Feet, the Area of 
the four Triangles ; and extend the CompaiTes from 
144 to 18.5 (one Side of the Bafe) that Extent will 
reach from i8.^ to 2.38/4rr^ ; which added to the 
other, the Sum is 48.69, the whole Superficies. 

ft 

Demonjtratton, Every Pyramid is a thfrd Part of 
the Prifm, that hath the fame Bafe and Height (by 
Eucl. 12.7.) 

That is, the folid Content of the Pyramid ABD 
(in the laft Figure) is one third Part of its circum* 
fcribing Prifm ABEF. 

For every Pyramid that hath a fquare Bafe, (fuch 
as Aa 6b in the laft Figure) is conftituted of an infi- 
nite Series of Squares, whofe Sides or Roots are conti- 
nually increafing in arithmetical Progrefiion, begin- 
ning at the Vertex or Point D, its Bafe Aa Bb being 
the greateft Term, and its perpendicular Height CD 
IS the Number of all the Terms : But the lal Term 
multiplyM into the Number of Tersis, the Product 
will be triple the Sum of all the Series (by Lemma 3.) ; 

confeqoently = S. And S is eqiul to the folid 



Content of the Pyramid. From hence it will be eafy 
to conctive, that every Pyramid is f of its circum- 
fcribine Prifm, (that is, of a Prifm of equal Bafe and 
Altitude) what Form foever its Bafe is of, *vi%, whe- 
ther it be fquare, triangular^ pentangular, t^c* You 
may very eafily prove a triangular Pyramid to be a 
third Part of a Prifm of equal Bafe and Altitude, by 
cutting a triangular Prifm of Cork, and then cut ^th;|^ 
Prifm into three Pyramids, by cutting diagOQaIiy,i ' 
as I have feveral times done, to fatisfy mylelf and 
Others. 

O 2 ^ Let 
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D 

Let ABCD he a trian- 
galar Pyramid, eax:li £ide 
of the Bafe being 21.5 
Inches, a.nd its FeipeDdi- 
cuUr Height 16 Feet i the 
Content, folid and fupetfi- 
aai, is lequired. 

Firft, £nd the Area of 
the Bafe, by multiplyiog 
half the Side by the Pej- 
pcndicular let fall from 
the Angle of the Bale to 
the oppoGtc Side ; which 
PerpcBdicnlai will be 
found to b« 18.62: the 
Half thereof is 9.31, mal- 
tiply'd by ai.j, the Pro- 
dudiszoo-itij TDcbes.the 
Area oftheBare. Then, 
becaufe the Altitude 16 
cannot exaiUy be diridfd 
A by 3, therefoK I take the 

" B tWjd Part of »oo.i6s. 

which it 66.72, and mul- 

tiplj kifi6, and the Prodiia is 1067.53, whkb di> 

Tided by 144, the (^otieat is 7.41 Feet, the folid 

Gtatent. 



N; 
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9.31 Half tli6 perpend. F. Ir P(s. 

21.5 the Side. Side i^ 9 6 

^ ■ ■- Half Perp. ^* 9 4 

4655 • ; 

931 1416 

1862 7 z 

3)200.165 Area Baie. AreaBafi: i 488 

-7- 4 

eD.72 a third Part, »■ 

16 Height. 5 6 10 8 

4 



40032 I ■! ■ 

6672 3)22 368 



144)1067.52(7.41 folid Cent. Content 7 522 
1008 



595 

576 



192 
144 

« 

lo cafting this up by Feet and Inches, inftead of 
multiplying by i6 the Height, I breajc 16 into two 
fuch Numbers, as, being multipL'ed together, the 
Produd may be 16, *viz, into 4 and 4, and multiply 
iirfi by one, and then the other ; a tUrd Part of the 
M Prodaft is the Content. 

Sy Scale and Compajfes. 

Firft, find a geometrical meao Proportional, (U 

before diredcd) by dividing the Space between 2 1.5 

.aiidQ.31 inxo^vo equal Parts, and you will find the 

middle Point at J4.15, which is the mean Proportio 

;ittl fought. jSen extend the Comp^fles from 12 to 

O 3 ,^.,^ 



^^ 
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14.15, that Extent (tarn'd twice over from 16 Feet) 
will fall' at laft upon 22,23 » * third Part thereof i^ 
7.41 Feet, fhe Content. 
r 

^0 find the fuperficial Content. 

Maltiply the flant Height (or Perpendicular of one 
of the Triangles) by half the Periphq7 of the Bafc, 
and to th§t Produft add the Area of the Bafe, the Sum 
is the wliole fuperficial Content. 

192.1 Inches, the (lant Height d D. 
HalfPeriph. 32.25=:2i.j'^ 10.75, 

9605 
3842 
3842 
5763 



6195.225 Inche8,the Areaof all bat the Baft. 
200. 1 $5 Area of the Bafe add. 

144)6395.390(44.41 Feet, the whole Cbntent. 
--576 

576 
593 

179 

H4 

35 

By Scate and Compajjes. 

Extend the Compares from 144. fo 192.1, tbat 
Exteat will reach from 32.25 {halftTie Periphery of 
the Bafe) to 43.02 Feet, the Content of the appcr 
Part. X 

And 
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And extend the Compaflei fnim 144 to half the 
Perpendicular 9-31. thai Extent will wach from the 
Side 21.5 to 1.39 Feet, the Area ol the Safe : 
which, added to the other, make) 44.41 Feet, the 
Content of the Whole. 



Let ABCDEFGH bea 

Pjrramid, whofe Safe is a 
Heptagon, each Side thereof 



being I c Inches, and the Per- 
peodicuUr of the Heptagon 
t) ic,58 Indui, and the per- 
pendicnlar Height ofthe Pyrm- 
mid HI i) 13,; Feetj the 
Content fbbd and fuperfifial is 
TCqniitd. 

Maltiplj- 15.58 (the Per- 
peadicnlar) i^ cz.;, (half 
the Sunt oF the Sidea of the 
Heptagon) and the Produft is 
S17.95, which multiply'd by 
4-S< vf>s> f of the Height, 
and the Prodna is 3680775. 
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Then divide this laft Produft by 144, and tke Quo* 
tieoc is 25.^ Feet, the Content. 

15.58 the HepU^oo's Perpendicul^. 
52.5 the Half Sam of the Sides. 

7790 
3116 

. 7790 



S17.950 

4.5 a third Part of the Height. 

4689750 
3271800 

144)3680.7750(25.56 folid Feet. 
288 

600 

720 

807 
720 

87/ 
864 

By Scale and Ccmpajfes^ 

Firft, £nd a geometrical mean Proportional between 

15.58 and 52.5, (as is before dire^ed) which yoo 

will find to be 28.06 ; then extend the Compafles from 

12 to 28.06, that Extent will reach from 4,5 (twice 

turn'd over) to 25.56 Feet. 



i^fv^mm 
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To find the fuperficial Content. 

Multiply the Height taken from the Middle of one 
of che Sides of theBafe 162.75 Inches, by the Half- 
Sam of the Sides 32.5 Inches, and the Prodo^l Is 
8544.375 ; which divided by 144, the Quotient is 
59*335 ^'^^ the Content of the upper Part. 

162.75 »44)8J7-95(S-68 

525 979 

115s 

81375 . i 

32550 3 

8>37J 

i44)8S44-375{59-W5 ^e^t. 
— • 5.68 Safe add. 

1344 .. " i ■ ■■ • 

483 65.015 the wild* Content. . 

5'7 

I 

By Scale and Compaffes. 

Extend the Compafles from 144 to 162 75* that 
Extent will reach fronr) 52.5 to 59.335 Feet. 

And extend the Compafles from 144 to 1558, the 

^Perpendicalar of the Heptaeon, that Extent will reach 

from 5.2c to 5 68 Feet, the Cbntent of the Bafe j 

which add to the former, the Sum is 65.015, the 

whole fuperficial Content. 



S V. 
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§ V. Of a Cy n NDER. 

A Cylinder is a round Solid, having Its Bafcs cir- 
cular, equal and parallel, in form of a Rolling- 
Itonc ufed in Gardens. To find the folid Content 
thereof, this is 

Ti&/ R U L E. 

Multiply the Area of the Bafe by the Length, and 
the Produa is the folid Content. 



JLet ABC be a Cylinder, 
whofe Diameter AB is 21.5 
Inches, and the Length C D 
is 16 Feet ; the folid Contciit 
is required. 

Firft, iquarethe Diameter 
21.5^ and it makes 462.25 i 
which multiply by .78544 
and the Produ^ is 363.05 115. 
Then multiply this by 16, and 
the Produa is 5808.8164. 
Divide this laft Produa by 
144, and the Quotient is 
40.34 Feet, tlie folid Cosr 
tent. 




By Scale and Compajfes. 

Extend the CompaiTes from 13.54 to 21.5, the Dia- 
meter, that Extent (turnM twice over from 16, the 
Length) will at M fall ypon 40.34, the folid Con- 
tent. 
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To find the fuperficial Content. 

Firft, (by Chap. I. Scft. IX. Prob. 2.) find th« 
Circumference of the Bafe 67.54, which multiply by 
16. the Produ£l is 10^0.64; which ;divided by 12, 
the Quotient is 90.05 Feet, the curre Surface ; to 
which a<3d 5.-04 Feet, the Soni of the two Bafes, and 
the Sam is 95 .09 Feet, the whole fuperficial Content. 

67.54 363.05 

16 z 



40524 144)726.10(5.04 

6754 



12)1030.64 



90.05 ? 
5.04 J 



add ^ 

34 



90.05 95.09 

By Scale and Compajfes. 

Extend tie Cpmpafies from 12 to 67.54, (the Cxt- 
comference)' that Extent wtil reach from 16 (the 
Length) to 91.05 Feet, the curve Surface. 

And esttend the CompaiTes from 12 to 21.5, (the 
Diameter) that Extent (tum'd twice from .7854.) 
will at laft fall iipon 2.52 Feet, the Area of one Bafe ; 
which d<^tfbled is 5.04 ; this, added to the curve Sur- 
fiice^ aiakes 95.09 Feet, the whole fuperficial Content/ 

Dmonfiratim, The folid Content of every Cylinder 
is found, by multiplying the Area of its ^fe into its 
Height, as aforefaid: For every riffht Cylinder is 
only a round Prifm, being conflituted of an infinite 
Series of equal Circles; that of its Bafe, or £nd, be- 
ing one of the Terms, and its Height CD (in the for- 
mer Figure) is the Number of all the Terms. There- 
fore the Area of its Bafe A B being multiply'd into 

CD, 
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CD, will be its Solidity (by Lemma I.) Ut D=> 
AB, and H— CD 

Tliea.7854 DDxH:::::itt'Solidhy. 

§\l. Of a Cose. 

Cost it a SoUd^ haying a circular Bafe, ^and 
^ ^_ growii^ fraaller and {inaUer, ttU it ends in a 
^inc which is called the Vertex, and inay be nearly 

reprefimted by a Sugar-loaf. To find the Solidity 

thereof, this is 

7^# RULE. 

Muldfly the Area of the Bafe by a third Fart of 
the perpendicular Height, and the Pro^nfk is the folid 
Content. 





Let ABC be a Cone, the 
Dlanetd- of whofe Bafe A B 
is 26.5 Inches, and the Height 
of the Cone DC is 16.5 
Feet : FitSt^ figpare the Dia- 
meter 96.5, and it ia 702.a5» 
whi^h flAultiply by .7854, and 
the Prodiid is 55**54715^ 
which nn&ttply hy S-S* >nd 
the Predoa is 3053.478^ s 
which divided by 144^ tte 
Quotient is 21 -oj fire, the 
iblid Content 4»f (he Cone. 



2.65 
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26.5 the DiaoKten 
26.5 

1325 
1590 

530 

702.25 the Sqoare. 
.7854 



-«- 



280900 

35»«2S 
561800 

49157s 



551.54I715 A rra of the Bafe. 

5.5 a third Part of the Height. 



^75773 
275773 



i44)3033-503(2'^07 ^^^» the Content. 



»53 

947 

By Scale and Compajfes* 

Extetid the Compares from 13.54 to 26.5, the Dia- 
meter) that Extent, turnM twice over from ^.^^ (a 
third Part of the Height) wiJlat iaft fall upon 21.07 
Feet, the Content. 

To find the fuperficial Content. 

Moltiply half the Circumference A.1,626 by the 
flant Height A C 198.46,. and tiie Produdl is 
8261.09596; which, divided by 144, the Qifctient 
« 57-37 /*'•'> the curve Surface; to which add the 
Bafe> the Sam Is 61.2, the fuperficial Content. 

P 41,626 



r 
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41.626 the Half-circutnfcrence of the Bafe. 
198.46 the flant Height. 

249756 
166504 

333008 
37+634 
41626 



144)8261.09596(57.37 Fett/fre. 

— 3.83 the Bafe add. 

1061 ■ 

5 30 6 1 .20 the whole Content. 

989 

i4+)56"-54(3-83 

II95 

434 



By Scale and Gompajfes. 

Extend the CompaiTes from 144 to 198.46, that 
Extent will reach from 41.626 to 57.37 Feet, the 
curve Sur&ce. 

And'exteed the Compares from. 12 to 2(6*5 ^^ 
Diameter ; that EjLt«fit, tum'd twice oi^er kas^ ^l^SA* 
will at hJk fall upofi 3.8^ Feet, the Ba£ei whkh added 
to 57.379 the Sfum is 61.2 Feet, the iuperficial 
Content. » 



. pemptifiration. Every Cone is the third Part of a • 
Cylinder of equal Bafe and Altitude. The Truth of 
this may ea&ly be conceived, by only confiderhis, 
that a Cone is but a round Pyramid ; a^d therefore it 
muft ne^s have the fame Ratio to. its circumicrihiag 
Cylinder, as the fqaare Pyiamid hath to its circom- 

icribing 
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fcribing ParaHdopipedon, 'vix, as i to 3. However, 
to maktf it yet clearer, let it be farther confidcr'd. 
That 

Every right Cone is conftituted of an infinite Senss 
of Circles, whofe Diameters do continually increafc 
in Arithmetical Progrefiion, beginning at the Vertex, 
or Point C, the Area of its Bafe A B being thegreateft 
Term, and its perpendicular Height D C, the Number 
of all the Terras 5 therefore the Area of the Circle of 
the Bafe, multiply'd by a third Part of the Altitude 
DC^ will be the Sum of all the Series, equal to the 
Solidity of the Cone, by Lemma III. 

The curve Superficies of tvtty right Cone is eqal to 
half the Reftangle of the Circumference of its Bafe 
into the Length of its Side. 

For the curve 
Surface of every 
light Cone is 
equal to tlie Sec- 
tor of a Circle 
whofe Arch BC 
is equal to the 
Periphery of the 
Bafe of the Cone^ 
and Radios A B 
equal to the flanl 
Side of the Cone. 
Which will ap- 
pear very evident, 

if you cut a Piece of Paper in the Form of a Seftor of 
t Circle, as ABC, and bend both the Sides AB and 
AC together, till they meet, axKi you will find it to 
fi>rm a right Cone. 

I have omitted the Demonftrations touching the 
Superficies of all the foregoing Solids, becaufe I 
thought ic needlefs, they being all composed of Squares^ 
Parallelograras, Triangles, ^c, which Figures »e all 
demonftrated befoce. And if the Area of all fuch 1?^ 

P 2 gurc* 
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gures as compofe the Solid, be found feverally, and 
added together, the Sam will be the fuperficial Con- 
tent of the Solid. 



e^»^eL^caa(sc-©Qlex^.c^^ 



S VII. Of the Fruftum of a P y & a m id. 

AFruflum of a Pyramid is the remaining Part, 
when the Top is cat off by a Plain parallel to 
the Bafe. To find the Solid Content thereof, then 
are feveral Rales. 

RULE I. 

To the Reaangle (or ProduA) of the Sides of the 
two Bafes add the Sum of their Squares ; that Sunw 
being moltiplyM into one third Part of the Fruftom*! 
Height, will give its Solidity, if the Bafes be fqoare. 

Or thus, which is the fame in Effedl : 

Multiply the Area*s of the two Bafes together, and 
to the fquare Root rhereof add the two Areas ; that 
Sum, multiply*d by One- third of the Height, givtf 
Che Solidity of any FruHum, fquare or mttltai\gled% 

RULE IL 

To die Re6langles of the Sides of the two Bafes, 
add one- third Part of the Square of their Difference; 
that Sum being multiply 'd into the Height, will 
produce the Solidity, if the Bafes be Squares : Bat if 
they be triangular or multangular, the faid RedangI* 
of the Sides, with the third Part of the Square of 
their Difference, will be the Square of a mean Side ; 
and the fquare Root thereof will be fuch a mean Sid^ 
* as 
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u will redacs the tapering Solid to » PriJm equal 
tttereuato. 

ExampU. Let ABCD 

b: [he Fruftiim of a fquare 

Pytamid, the Side of the 

greater Bafe 18 Inchea, 

aad the Side of the lelTcr 

1 z Inches, and the Height 

18 Feet; the Solidity 

chereaf is required. 
Firft, multiply the twd 

Sides together, 18 by la, 

andiheProduaiE2i6,!ind 

the Difterence of the Sides 

is 6, whofe Square is 36 1 a 

third Part thereof is 1 2, 

which added to 216, the 

Sum is 218 Incbef, the 
I Area of a mean Bafe ; (^ 
I which multiply 'd by 18 

Feet the Length, the Pro- 

dnfl is4io4; thigdivided 
. hy 144, the Qaotient it 

i3.S Feet the Content. 

Or, by the ta& Rule, thuss the Square of i3 is 
JI4, and the Square of iz ia 144, and the Redaogle 
of 1 8 by 12 i> 216 i the Som of thefe three ia 684, 
which muliiply'dhy 6, (heProduft is 4104: which 
divided by 144, the Quotient ii 18.5 Feet, the fame 



'3 
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Set tic Work of bock Wajt. 



Id 
II 



6 Dtf . 
6 



116 3^36Sqane 

i2aTkLnd. 

22S tbc Sora. 
1 8 cue Udgkt. 




22S 



12 
12 



Sq.i44Sq. 



"44 4104^28.5 
»«4 



6^4 tbe Sua. 

6 a 3d of the Hf^t. 



«44l+» 04(28.5 Feet. 
1224 



Bjr Feet aad Icckes tksa : 



F. L I. 

kliUt. t 6 6 
by I 6 



> 



1 l> 



( 



vv»i^ ,'^ 



F. L 

2 3 Sq of tkcgrcareK. 
I 6 tke Reftangle. 
I oSq.oftberefs. 

4 9 Trip.ofa meanAr. 
6 o a 3d of eke Height 

28 6 



/ 



f^ 
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jTo ^/id the fgparjicial CoMeift. 

The Perimeter of the syeater Bafi^ is 72, axA the 
Perimeter ofcheleirci-B.2i: is 4.8; adJ both Ui* Peri- 
meters tagethcr, the Sum is 1 20 ; the Hdf cheieof 11 

' 60; which tnultiply'd by tS Feci, (he ProduA is 
1080; ibis divided by iz, ihc Quotient is 90 Feet; 

' to which add the two B.ifes zi^' Ftut, aad 1 Foot, 
the Sum is 931X5 Feet, the wnde CapcrlkiaL Content.^ 



18 



iS tU Height. 



3 Feet. 

1.45 t;ie greater ^a(e. 

I theJefier Bale. 



60 

Again; Let ABC be 
the Fruftum of. » trian- 
gular Pyramid, each Side 
of the greater Bafe 2; 
Inches, and. meh Side uf 
the lefler Bafe 9 Inches, 
and the Length 15 Feet 1 
the folid Content tbtreof 
ij required. 

By the fecond Rule, 
multiply 25 by g," ard 
the Produft 19 jaj ; and - 
the Difference between 
zj and 9 it 16; whieh,' 
iquar!d, makes z;6 ,a third 
Part thereof is 85.333, 
which added to 225, the 
Sum is 3io.333> andthia 
■ multipl^'d by 433, the 



P-':,l 
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Sec the Work of both Waji, 



z8 

12 



6 Diff. 
6 



ai6 3)36 Sqasre 

12 add— 
~ i2aThird. 
228 the Sum. 

1 8 the Height. 



1824 
228 



18 
18 



J2 
12 



144)4 104(28.5 
■ ' 'I ' 
1224 
72© 



324Sq.i44Sq, 

144 

216 

684 the Sum. 

6 a 3|d of the Height, 



144)4104(28.5 F«et. 

1224 
720 



F. L 

Mult. I 6 
by I 



By Feet and Inchcfi thus : 

r 



I. ^ 

6 
6 



Prod. I 6 3)36 q. 
add or — 



12 



« 



Mult. 1 7 

b y 1 8 o H eight. O 

18 o 

9 o 

I 6 

Com. 28 6 



F. r. 

' 2 3Sq of thrgreafcr. 
'^^ 16 the Rea:angfe, 
10 Sq.ofthelfefs. 






J 



4 gTrip.ofameanAr. 
6 oa3dofthf Height 

28 6 



I 



T' 
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?o find the ftptufieial Coutei^. 

The Periowtrr of the greater Baft* is 71, and the 
Perimeter ofihe JelTer B.ife u J^.$ ; add boch tji« Peri- 
meters together, ihe Sum n 1 20 ; the Half tbcieaf Ii 
60 ; which maltipiy'd by 1 8 J^'eet, the ProduA i> 
loSo; ibis divided by I z, the QjMii^m i; qo Feet; 
- to which add the twoB.ir&>z£^ Rut. and 1 Foot, 
the Sum is 93,25 Feet, the whoie l'ajx:ilkiil Content^ 

18 12 18 tl.e Height. 



_48 

60 



5 tlie greater ^fe. 
the Idler Baft. 



93.25 theSur 



Again; Let ABC be 
the Fruftum of. a irian- 
gular Pyramid, each Side 
of the greater Safe 15 
Incites, and n«h Side of 
the leller Bafe 9 Inche;, 
and the Length ij Feet ; 
the folid CoDCeiit thereof 
<i required. 

By the fecond Rule, 
multiply 25 by 9,' ar.d 
the Produft is 2aj ; and ' 
the Difference Between 
25 and 9 ta 16; whieh. 
fquar'd, makes 256 ,a third 
Part thereof is 85.333, 
which added to 325, the _ 
Sumisjiaajji andthis *- 
multiply'd by 433, the 
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Produdl is 134.374, C^r. which is the Area of a mean 
Baie; and tbftt multiply *d by 15 Feet, the Length, 
the Produdt is 201 5.610 ; which divided by 144, the 
Quotient b 1 3.99 Feet, the Solidity. 

Or thus, by the latter Part of the iirft Rule : Find 
the Area of the greater Bafe, which you will £nd to 
be 270.625, and the Area of the lefTer Bafe will be 
35.073; thefe two Area's multiply M together, the 
Produd is 9491.630625; the fquare Root thereof is 
97.425 ; to which add the two Area's, and the Sam is 
403.123; which multiply'd by a third Part of the 
Length 5, the Product is 2015.615 ; and that divided 
by 144, the Quotient is 1 5.99 Feet, as before* 

Sec the Working of both. 
25 25 

9 _9 

Produa 225 16 Diff. 

96 
16 



3)256 t he Square. 

85.333 a third Part* 
225 add. 

310.333 

.433 Tabular Namber(vid.p.S9) 



930999 
930999 
1241332 



134.374189 mean Area, 
15 Length. 

671.870945 
1343.74189 



»44;aoi5^l2835(i3.99 Feet 

1436 
1401 

10s 



^S 



rr. 



Cbap.2. Menfutatkn of Solids. «6i 



25 

35 

• 


9 433 
9 81 


125 

50 


81 Square. 433 
3464 


625 Square. 
43 J 


35-073 


1875 
1875 

3J0O 

270.625 Area. 


270.625 
35-^73 

811875 

189437s 
13531250 

811875 




9491.630625 


• 


9491.630625(9742$ 
81 




187) i39« 
1309 




1944) 8263 
7776 




» 9482)48706 
^8964 




194845)974225 
974225 



• • • . 



27o.62'5 



L 



1 
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2 Z 0.62 5 greater Area. 
97.425 the mean Proportional. 
35.073 the lefTer Area. 

403.123 the Triple of a mean Area. 
5 a third Part of the Height. 



144)2015.615(13.99 Feet, the Solidity. 

575 
1436 

143 1 
105 

In finding the Area of the triangular Bafc, I multi- 
ply by .433, becaufe that is the Area of the equila- 
teral Triangle^ when the Side thereof is i. A Table 
of the Area's, or Multipliers, for finding the Area's 
^ Pi^tygooey you'll find i» \ 89. 

Mu/Hpfy the Square of the Side hy thi tabular Nttm* 
her, and the Produd is the Area of the Polygon. 

So find the fttperficial Content. 

The Perimeter of the greater Bale is 75, and th« 
Perimeter of the lefFer Bale is 27 ; the Sum of both 
Is 102, and the Half-fum is 51 ; which multiply'dbf 
1 5 Feet, the Produft is 765 ; which divided by 1 2, 
the Quotient is 63.75 ; ^^ which add the Sum of tb# 
two Bafes 2.12 Feet, and the Sum is 65.87 Feet, th« 
whole fuperficial Contsnu 

Note^ Thait 5 1 (hould have been multiply 'd by the 
flant Height, but the Difference it would make^ is 
but .06 of a Foot, which is inconfiderable. 



Again : 
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Again : Soppafe 
ABCDtobetheFru- 
ftum of a Pyramid, 
. having an oflagonal 
Bafe, each Side there- 
of being 9 Inches, 
and each Side of the 
lefler fiafe 5 Inches, 
and chs Length or 
Htight 10.5 Feet, 
the Solidity is re- 

By thefecoiwl Role, 
multiply the greater 
Side 9 by the lefler 
Side 5, and the Pro- 
duft is 45 ; then the 
CifFerence between 
9 and 5 is 4, which 
£]uar'd mattes 16 1 a 
third Part thereof i» 
SJJ33, which«d(W 
to 4j, the Sum 11 
50.3533 : mahiply 

thislafi by the Number in tlie Table 4.8284, and 
the Produfl is 243.0292, the Areasfatnean Safe; 
which multiply'd bf tin Height 10.5 Feet, the Pro- 
duft is 2551,8066 i then divide thia lait Produft 
by 144, and the Quotient i> 17.73 Feet, the foUd 
CoQCeat. 

Seethe Worjt. 
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Mult. 9 Inches. 9 ffom the greater Side, 
by 5 Inchei. 5 fuhtrad the leiler. 

Prod. 45 4 

4 

3 i6fqiiar'd. 

5.3333 a third Part. 
Add 45 

Sum 50.3333 the Square of a mean Side. 
4.8284 Tabular Number, p, 89. 

2013332 

402666 

10067 

4026 

201 



243.0292 a mean Area. 
10.5 the Height. 



•■ 



I 



12151460 . 
2430292 

44)255 I .80(660(17.72 
144 



III! 
ICO8 

1038 
1008 

300 
2^8 

12 



Ta 
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i'o find the fuperficial Content. 

The Perimeter of the greater Bafe is 72, and the 
Perimeter of the leiTer Bafe h 40, ftnd their Sum. i» 
112; the Half thereof is 56, which mohiplyM by 
the Height 10.5 Feet, and the Prodiidi is 588 ; which 
divided by 12, the Quotient is 49 F^et ; to whjch add 
the Sam of th« two Safes, 3.55, and the Sam is 52.55 
Feet, the whole faperfidal Content. • 

J>imonftrathn, From the Rules dchvcred in the I Vtk 
and Ylth Sc6tions» the mo foregoing Rales may*ra&- 
ly be demon&rated. 



Suppofe a fqaare Pyra- 
mid, ABV, to be cut by 
a Plain at ^ b, parallel to its 
Bafe AB, and it were re- 
quir'd to find the Solidity 
of the Fruftum, or Part a b 
AB, Let there be given 




DzrBA, the Side of the greater Bafe. 
dr=b<», the Side of the leffer Bafe. 
HmCP, the perpendicular Height. 



D-d : H : : d '——VQ by the Figarc. 
D— d ^ ** 

DDx5±XS— the whole Pyram.BVA- 

3 
by Section the IVth. 

ddx jVC:=:the Pyramid « Vb cut off. 

Tht 



Firft, 


I 


Then 


2 


And 


3 



n 
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Then in the 2d and 3d Steps, if, inftcad of VC, yoa 
take 



dH 



j^ — '. equal to it by the firft Step, it will be, 



vt%, I. 2. 
and I. 3. 



5 

6 



DDDH 
j)^ ^j=:the whole Pyramid BVA. 



dddH 



prthe Pyramid « V b. 



3D— 3d 
DDDH-dddH 



3D-3d 



:= the Fruibim abAfi 



And by dividing DDD— ddd by D— d, and then 
multiplying ihe (^orient by ^ H, the laft Step will 
be reduced to DD -f- Dd + dd : x J H = the Fruftam 
« b A B, which in Words is thus ; 

To the Rcftangleof the Sides of the two Bafcs add 
the Sum of their Squares ; that Sum being multiply 'd 
into c»e third of the Frnftum's Height, will give iu 
Solidity, which is the fame as the firft Rule of this 
Sedion. 



Sec the Work of the Divifion. 

D-d) DDD-^dd (DD+Dd+dd 
DDD— DDd 



DDd— ddd 
DDd-Ddd 

Ddd -ddd 
Ddd-ddd 



Tkt 



n 
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The fame Reafon will hold good for all Fraftums 
of Pyramids or Cones, whether the Bafe be triaoga- 
lar or multangular, becaufe the Squares of the Sides 
of any Figure, or the Squares of the Diameters of 
Circles are proportional to the Area, which prov#a 
the latter Part of the (aid firft Rule. 



Sappofe 

then 
1 ^ 2 

a ~3 
5 X H 



Again^ to prove the fecond Rule, 
I /x=:D— d. And Fi=:thc Fruftum. 



D D-4-Dd-Hdr±L?by the lA 



3 
4 

5 

6 



xx=DD— 2Dd+dd. 

3Dd=il^— XX. 

Dd=-=}xjf. OrDd-hJxxzz^ 
H J ^ •^H. 

.Dd-f-Jxx : X H=rF,the Fruftum^bAb 
Which in Words is thus : 



To the Reflangle of the Sides of the two Bafae add 
one third Psrt of the Square of the Difference of the 
laid Sides, and multiply the Sum by the Height of 
the Frallum, the Pfodu6i is the Solsdity of the Fru* 
fiam. 

The fuperficial Contents of Fruftums, (all but the 
Bafes] are compos*d of Trapeziums, fe many as the 
Fraftam has Sides. As the fqnare Fraftum tfbAb, in the 
lad Figure, is compost of four Tiapesiums, having the 
two upper, and alfo the two longer Angles equal ; if 
therefore che Trapezium <2bAB be cut in two by tho 
Line CP, and the two Pieces laid together, the Line 
bB upon the Line « A, the narrow End of )he one 
to the broad End of the other, it will form a right- 
aogted Parallelogram, as is plain by the Figure an- 



L.t 



r 
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ne^i^M ; the Parallelogram 

1> . g C 5 DCEP being equal to the 

r*"'"' / I \ Trapezium «^AB ; because 

: / ! \ ^^ ^^'^ ^'^ ^^ equal to PB, 

\ and £A w equal to d C. 
V Therefore, te find the Area 
\ of the Trapezium, add half 
_ ^ the Side ah to half the Side 

A JP AB» and it makes DCorEP ; 

which iiinlt.^ly hy the 
Height PC, the Proda£k is the Area of the Parallclo- 
gram D(^£P, equal to the Trapezium «MB; then 
if that be mukiply'dby the Number of Tripeiiuifis, 
the Produa will be the fuperfiteiiil Content of the 
Frufturo, wanting the Safes. Or, if the whote Peri- 
meter of the greater Baie be added to the Perimeter 
of the leiTer Safe, and half the Sum multiply'd hf 
Height, the Prodaft wlU be the fuperfidal Content of 
all th^Trapesioms ac once. 

iVo//, That half the Sam of the Perimeters (hould 
be mpltr^Vi by thc^fiaAt Height, op the Middle rf 
one of the Trapeziuaas ; but in the foregoing Ex- 
amples I have mtoltiply^d by (he perpendicular Height, 
becaufe the Difiference is very inconiiderable. 

§ VIII. Of the Fruftum of a CoN>. 

AFruftum of a Gone, is that Part which remains, 
when the Top end is cut off by a Plain parallel 
of the :^e. To £nd the folid Content, the Rules are 
the fame in £ffe£t as for the Fruftum of a Pyramid. 

RULE L 

To the Reaangle of the Diameters of the two Bafes 
add the Squares (tf the faid Diameters, and multiply 

the 



J 
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tbe Sum b^ .7S54, tke Produft witl be thr Triple of 
txatXRAtta.; whkh muliiply'd by | of cfae perpen- 
dicular Height, that Product will be thff Iblid Con- 
tent. 

Or thus: Molcipty the Aiea'i of tbe greater and 
leSer Bares together, and out of the ProduA extraft 
tbc Square Root, xoi add the two Ana's and Sqaare 
Root together, nul sinltipijt tke Sum by Ooe-ihiid 
•T the Perpandiciilir Hei^c, the Produa u the fdid 
Content. 

RULE II. 

' To the Rea»t;Ic of t)>« greater and lefler Diame* 
ten, add one tbiKl Part of the Square of tkcir Difie- 
rence, and multiply the Sum by •7SS4, tbe ProduA 
i> a mean Area ; whkfa msltiply'd by the perpendi- 
cular Height, the Produd it the Solidi^. 

[ Examph. Let ABCD 

be ihe FtdAboi of S 

Cone, wltofe greater 

Diameter CD Is 18 

Iach.es, and tbe lefler 
; Diameter AB 9 Inches, 
I and the. LeitgA i+,*5 
i Pect ; the folid Cootent 
; is requir'd. 
1 Multiply tS by 9, 

and the FroduQ M 162, 
. «id the Difference be- 

twecD 18 and 9 is 9, 

whofe Square is Si, a 

Hiird Part H 27; which ^ 

add to 16a, the Sum 

■9 189 i this multi- 
I Ply'd by .7854, the 
' Prodna is 148.44; 

"'hich divided by 144^ 

dw QiioticDt ia 1.03 

'^5 




' I 
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Feet, tbe Area of a mean Bafe; which multiply by 
14.2c Feet, tbe Height, theProdtid is 146775 Feet, 
the (olid Coatent. 

Or thas, by the firfi Rok. 

The Square of 1 8 (the greater Diameter) it 324* 
and the Square of 9 (the kfier Diameter) i$ 8iy aiid 
the Redaiu;1e, or Fradufi of 18 by 9, is 162 ; the 
Sumof thew three Is 567, which muItiplyVi by. 78549 
the Prodoft is 445.5218 ; which divided by 144, die 
Quotient is 3.00 Feet, the triple Area of a mean Bafe ; 
this, multiply'd by 4.75 Feet, (a third Part of the 
Hdght) and the Produd is 14.6775 Fee^ the Solidity, 
jthe lame as before* 

See the Worik. 

rS 18 from 

9 9 fubtr. 



162 



90m. 



Add 27 9 

Sam 189 •3)8i^Square. 




144)148.4406(1.03 
ay a Third 144 

Hei^t 14.25 Feet. 444 

AreaBaie 1.03 Feet. 43a 

4275 -'^ 

14250 



Solid Conteflit I4'6775 Feet. 



\ ' • • ♦ 
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524 theSqaareof 18. 
162 the RefUngle. 
81 the Square pf 9. 

567 the triple Square of a mean Diameter. 

.7854 
567 



5497^ 
47124 

39270. 



H4)445'32(IJ8 


(jof 




4-75 


1332 


- ■ 


■ 


»S45 


36 


2163 




1236 



The Solidity 14-6775 

fo /«i /Ar fuferficial Content. 

By Chap. I. Sea. IX. Problem 2. yoo will find the 
Circumference of the greater Bafe to be 56.5488, and 
of theleflerBare28.2744; theSuraofbethiB 84.8232; 
the Half-fum is 42.41 16 j which multiply'd by 14.25 
Feet, and the ProduA is 604.36, i^c. which divided 
by 12, the Quotient is 50.36 Feet, the curve Sur- 
face ; to which add the Sum of the two Bafes, 2.21 
Feet, the Sum li 52.57 Feet^ the- whole fuperficial 
Content* 



* ;■* «. 



SIX. 
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§ DC, Jo meafure the Frujium of a reSiangltd 
Pyramid, called a P r i s m o i d, wbofe 
Bafei are parallel one to OHetbert kit 
Hfproportional. 

7bt RULE. 

TO the gresteft Length add kalflbe Icfler Lengtlt, 
and multiply the Sum by the Breadth of the 
greater Bale, and referve the ProduA. 

Then, to the leder Length, add half the greater 
Length, and multiply the Sum by the Breadth of the 
kfli;r Bafe ; and add chit Product to the other Pro* 
duA referv'd, and multiply that Sun by a third Part 
•f the Height, and the Ptodufl a tfav firfid Content. 



-^S J-Q 



]1.XBM^* 



■•^l 
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Exampit. Let AfiCDEFGH be a Prifnioid given, 
the Length of the greater Bafe AB 38 laches, and its 
Breadth AC 16 Inches ; and the Length of riie lefler 
Bafc £F is 30 Inches, and its Breadth 1 2 Inches, and 
the Height 6 Feet » the iblid Content it required. 

To the greater Length AB 38, add half £P the 
klTef Length 15, the Sum is 53 ; which multiply*d 
by 16, the greater Breadth, and the Produd is 848 } 
which Tt^tyt, 

Again, to £F 30, add half AB 19, aod the Snin 
is 49 } which multiply by 12, (the lefTer Breadth 
EG) the Produa is 5 88 ; to which add 848, (the rt* 
fervid Product) and the Sum is 1436; which multi- 
ply'd by 2« (a third Part of the Heisht) and the Pro* 
doA is 2872; divide this ProdoA by 144, and thr 
Qaotient is I9«94 Feet, th« iblid Content. 

38=AB 3o=EF 

15— iEf igniAB 

^x i2^EG 



i6=iAC 




5^8 



1436 

2z=a third P'art of the Height 

144)2872(19.94 Feet, the Content. 



1360 
64Q 

To 
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To provi this RuU^ Let us fuppofe the Solid cut in- 
to Pieces, To as to make it capable of being meafured 
by the foregoing Rules, thus; let ABCD reprefent the 
greater Safe, and EFGH the lefTer Bafe ; and let the 
Solid be fuppos*d to be cut thro* by the Lines, ac, bd^ 
s^nd e/^ gb, from the Top to the Bottom ; io will 

there be a. Parallelo, i« 
/^ a I It pfedoo, having its Bafes 

-f equal to the leiTer Bafe 



c 



JS» 



EFGH, and its Height 
>/U ^ 6 Feet, equal to the 
""JZ^ He^ht of the Solid : 



^ ^ Multiply 5o(theLength 

of the Bafe by 12, the 
Breadth thereof ) and the Produd is 360 ; which 
multiply'd by the Height 6 Feet, and the Produd^ is 
2 160. Then there are two Wedge-like Pieces, whofc 
Bafes are abEF, and GHcJi if thefe two Pieces 
be laid together, the thick End of one to the thin 
End of the other, they will compofe a re6bngled Pa- 
rallelopipedon ; which to meafure, multiply the 
Length of the Bafe 30 by its Breadth 2, and the Pro- 
dud is 60 ; which multiply *d by 6, (the Height) the 
Produd is 360. Then there are t>^o othjr Wedge like 
Pieces, whofe Bafes are f E^ G, zndF/Hb; thefe 
two laid together, will compofe a redangled Paralle- 
lopipedon ; to meafure this, multiply the Length of 
the Bafe 12 by the Breadth 4, the Produd is 48 ; 
which multiply*d by 6, (the Height) the Produd is 
283. And laftly, there are four redangled Pyramids, 
at each Corner one ; which to meafure, multiply the 
Length of one of the Bafes 4 by its Breadth 2, the 
Produd is 8 ; which multiply'd by 2, (a third Part 
of the Height) the Produd is 16 ; and that multi- 
ply*d by 4, (becaufe there are four of them) the 
Produd is 64. Then add all thefe together, and the 
Sum is^ 2872 i and divide by 144, the Quotient is 
19.94 Feet, the fame as before, which (hews the Rule 
to be true. 

See 
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See the Work. 
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6 


60 

6 
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288 


16 


360 
288 






4 
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144)2872(19-94 F«ct, 


the whole Content. 


1432 

1360 
640 









64 

fo find the fuferficial Content. 

Half the Perimeter of the greater Bafe is 54* and 
half the Perimeter of the leiTer Safe is 42 ; which ad- 
^ed together, the Sum is 06 ; which multip1y*d by 6, 
(the Height) the Product is 576 : Divide this Produ^ 
by 12, the Quotient is 48 Feet i to which add the Sum 
oF the two Bafes 6.72 Feec» and the Siua is 5472 
Feet, the whole fuperfidal Content. 



5X. 



I 
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5 X. TJ? meafure a Cylini>roid ; that is, a 
Frujium of a Cone, having its Bafts pa- 
rallel So each other, hut unlike. - 



ri&# R U L E. 

TO the longeft Diameter of the greater Bafe, add 
half the longeft Diameter of the lefierBafe, and 
multiply the Sum by the fhorteft Diameter of the 
greater Bafe, and referve the Product. 

Then, to the longeft Diameter of the leiTer Bafe, 
add half the longelt Diameter of the greater Bafe, 
and multiply the Sum by the ihorteft .Diameter of 
the leiTer Bafe, and add the Produ^ to the former re- 
ferv'd Sum, and that Sum will be the triple Square of 
a mean Diameter ; which multiply 'd by .7854, and 

that Produfl multi- 
ply 'd by a third Part 
of the Height, the 
Produdt is the folid 
Content. 

Examp. Let A BCD 
be a Cylindroid , 
whofe Bottom-bafe ii 
an Ovaly the tran^* 
v^x^R Diameter being 
44 Inches : ^nd the 
conjugate Diameter 
14 Inches : and the 
upper Bafeisa Circle, 
whofe Diameter is 
26 Inches, and the 
Height of the Fru- 
flum is 9 Feet ; the 
Solidity is required, 
To 44 { the greater 
Diameter of the low- 
er Bafe; add 13, half 

the 
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the Diameter of the grei^r Biife) the Sam is $7? 
which multiply*d by 14* (the.coDJugate Diameter of 
the greater Bafe) the Produfl i$ 798 ; which referve. 
Then to 26 (the Diameter of the lefler fiafe) aidd aa» 
(half the tranfverfe Diameter of the greater Bafe) and 
die Sam it 48 ; which multiply'd by 26, (the Diameter 
Of the lefler Bafe) the Prodoa is 1248; to which add 
the former refervM Prodofi, the Sum is 204J6 ; which 
moltiply'd by .7854, the Produd is 1606.9284 ; which 
mnltiply'd by 3, (a third Part of the Height) the Pro- 
doA is 4820.7852 ; which divided by 144, the X^o* 
tient is 33.47 Feet, the folid Content. 

See the Work. 
44=:CD a6rrAB 

i3=:half AB aardulfCD 
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f 4=EF 
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* This Rule being the fame as that in the laft Sedion, 
the Proof of that may ferve as a fuffidem Proof of 
this, if what has been before written be well confi- 
dcied* 

To find the Juferjicial Content. 

To tbe Periphery of the EUipfis 97.41* add the Pe- 
riphery of the Circle 81. 68, and the Sum is 179.09; 
the half thereof 89.545* maltiply'd by 9* the Prpduft 
is 805.905 ; which divided by I2» the Qaotient is 
67.16 Feety the curve Surface : Then the Area of the 
£Uipfis is 3.36 Feet, and the Area of the Circle is 3.68 
Feet; both which added to the curve Surface, the 
Sum is 74.1 Feet* the whole fuperficial Content. 

$ XL Of a Spheke or Globe* 

A Sphere, or Globe* is a round folid Body, every 
Part of whofe Surfoce is equally dift'ant from a 
* Point within it, called its Centre ; and it may be con- 
ceived to be lbrm*d by the Revolution of a Semicirde 
round its Diameter. To find its Solidity* this is 

rbi RULE, 

1 . Multiply the Axis, or Dfameter, into the Cir* 
cumference, the Produd is the fuperficial Content ; 
which multiply by a fixth Part of the Axis* the Pro- 
duct is the SoUdity. 

2. Or thus : As 21 is to 1 1 ; fo is the Cube of the 
Axis CO the foUd Content. 

. 3. Or, As I is to .52361 fo is the Cube of the 
Axis \q the folid Content. 

Example* 



i 
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Exampli, Let 
A6CD be a Globe 
whofe Axis is 20 
Inches, then the 
Circumf. will be 
6z.S^z : Then, 
by the firft Rule, ^ 
multiply the Cir- 
cumference by the 
Axis, and the 
Produd will be 
1256.64, which ii 
the fuperficial con- 
tent in Inches ; 
take a fix(h Part thereof, which is 209.44. (becaufc 
an exaA fixth Part of 20 cannot be taken) multiply 
that iixth Part by 20 (the Axis), and the Produ^\ is 
4188.8, the Solidity in Inches. Qr, if you multiply 
the faperficial Content by the Axis, and take a fixth 
Pan of the ProduA, the Aofwer will be the fame. 

• 

Or thus, by the fecond Rule : 

-The Cube of the Axis is 8000, which nultiply^d 
by II, the Produd is 88000; which divided by 21, 
the Quotient is 4190.47, the Solidity. 

Or, by the third Rule : 

If the Cube of the Axis be multiply *d by .5236, 
the Product is 4188.8, the. Solidity, the fame as by 
the firft Way. If you divide 4188.8 by 1728, the 
Quotient is 2424 Feet. 

See the Work. 
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20 

6} 1 256.640 the fupcrficial Content. 

209.44 a fixth Part. 
20 



4188.80 the Solidkx in Inches. 



ai ; II :: 8000 

II 



21.88000(4190.47 the Content. 



40 
190 

100 

160 



*i 



I : .5236 :: 8000 

8000 



1728)4188.8000(2.424 Feet, the Solidity. 

7328 
4160 

7040 
128 

Note. If the Axis of a Globe be i, the Soliaity will 
be .5236; and if the Circumference be i, the Solidity^ 
will be .016887. 



h 
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By Scale and Compajfes. 

Extend the Compafles from 1 to so (the Axis}* that 
Extent (turned three times over, from .5236), will at 
the laft fall upon 4188.8, the folid Content in Inchet. 
Or, Extend the Compa^from 1728 to ^000, (the 
Cube of the Axis) that Extent will reach from .5236 
10 2.4249 the feltd Content in Feet. 

Extend the Compafes from 1 to zo (the Axis), that 
Extent (tam*d twice over from 3. 141 6) will at laft 
hll upon 1256.64, the fuperfidal Content in Indies r 
Or, Extend the Compa^ hem 144 to 400, (t^ 
Square of the Axis) that Extent will reach frOm 
3.1416 to 8.729 tke foperficial Content in Feet. 

Demonftratim. Every Sphere is eqoal to a Cone, 
whofe perpendicular Axis Is the Radius of the Sphere^ 
and its Bafe a Plain, equal to all the Surface of it. 

For you may conceive the Sphere to coniift of an 
infinite Number of Cones^ whofe Safes, taken all to* 
gather, compofe the Surface, and' whofe Vertexes meet 
all together in the Centre of the Sphere : Hence the 
Solidity of the Sphere will be gained, by nittltiplying 
its Surface by \ of its Radius. 

Let the Square 
ABCD, the Qua- 
drant CBD, and the 
right - angled Tri- 
angle ABD, be fup- 
pofed all three to 
revolve round the 
Line BD as an Ax- 
is : Then will the 
Square generate a 
Cylinder, the Qua- 
drant a Hemifphere, C 
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and tbe Triaogle a Cone, all of the fame Bafe and 
Altitude. 

Then the Square ofEH (= D FD) = Q FH + 
D DH (bat DH^GH). And fince Circles areas the 
Squares of their Diameters, (by EucL 12. 2.) the 
Cirde made by the Revolution of EH miift be equal 
to both the Circles made by the Motions of FH and 

gh; 

If you take the Circle made by the Revolution of 
FH from both, there will remain the Circle made by 
the Motion of GH, equal to the Ring defcrib*d by 
the Motion of ^ F. And thus it virill always br, 
where-cver yoo draw the Line £H or IM, &r. 

Therefore the Aggregate, or Sum, of all the Rings 
made by the Revolution of the EF's, mufl be equal 
to that of all the Circles made by the Motion of the 
GH's, /*. #. the Difti-like Solid, form'd by the revolv- 
ing Rings, will be equal to the Cone, formM by the 
Revolution of the GH's, Which are the Elements of 
the Triangle ABD ; that is, the Difhlike Solid will 
be as the Cone, f of the circumfcribing Cylinder, 
and confequently the Hcmifphcre muft be f of it : 
Wherefore the Sphere is f of the circumfcribing Cy- 
linder. 

Let the Radius of the Sphere be r=:CD, then the 
Diameter will be 2 r ; let the Surface of the Sphere, 
generated by the revolving Semicircfe, be called S, 
and that of the Cylinder, form'd by the Revolution of 
. 2 A C ^=: 2 r =: Diameter, be called f. Wherefore in 
whal was jud now prov'd, the Expreilion for the Soli- 

I rS 

dlty of the Sphere in this Notation, will be i and 

putting c equal to the Circumference of the Bafe, or 
for the Periphery of a great Circle of the Sphere, the 

rc 
curve Surface of the Cylinder will be 2 r c, alfo — 

will be the Area of a great Circlfe, (hy Se6l. IX. W 
Chap. L Prob. 1.) and this multiply *d by 21, makes 
r I c, which is the Solidity of the Cylinder, by Seft. V. 
cf this Chapter. No^, £nce f was put equal to ztc-rz 
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the carve Surfice of the Cylinder, — (bjr fubfti* 

tating f for 2 r c) will be tlfo = the Soliditj of 

the Cylinder. Now, fince the Sphere is =r f of the 

^ ,. , rS 2Xfr , . rS «fr fr 

Cylinder, — =1 ; that m,— — -r=— -^rr— — 

^ ' 3 3x2 '3 63. 

Wherefore rS = rf, that is, dividing by r, S=rf| 

or the Sarface of the Sphere is eqaal to the curve 

Sar&ce of the Cylinder, but the curve Sur&ce of the 

Cylinder was 2 r c. 

Wherefore, to find the Area of the Surface of either 

Sphere or Cylinder, you muft multiply the Diameter 

( = 2 r) by the Circumference of a great Circle of 

the Sphere, or by the Periphery of the Bafe. Froitf 

r c 
this Notation alfo — , the Area of a gjeat Circle of 

2 

the Sphere is plainly \ of 2 r c, the Surface of the 
Sphere $ that is, the Surface of the Sphere is Qoa* 
druple of the Area of the greateft Circle of it. 

Wherefore, to 2 re, the convex Snrfeceof the Cy- 
linder, add r c, equal to the Area of both its Bafes, 
you will have 3 r c ; which (hews you, that the Sur- 
face of the Cylinder (including its Cafes) is to the 
Surface of the Sphere as 3 to 2 ; or that the Sphere 
is f of thedrcumicribing Cylinder, in Area as well as 
Solidity. 

Or yott may prove the Sphere to be ^ of the Cyfin* 
der of the fame Safe and Altitude, by Lemma VL 
aforegoing, thus: 

Let A G B reprefent the He- •■ 
mifphere, and AIKB half the ' 
Cylinder; then, if the Semi- 
diameter G H be divided into IJ! 
fix equal Part$,and Lines drawn A 
parallel to A B, the Diameter, 
the Squares of the Semichords, ab> cd, ef, fsfr. w.ll 

be 




1 

I 

f 



188 ' Mmfuratm qf Solids. Fart IL 

be a Series of Numbers, whofe greateft Term AH 
11 a fquare Nomber, the other difiering by odd Num- 
bers; that is, AH is ^6, kl 35^ gk 32, ef 27, cd 
20, ab II : Btttan infinke Series of fucb Numbers 
aiein Proportion to an infinite Number of Terms 
equal to the greateft, as 2 to 3. And becanfe tbe He- 
muphere is composed of an infinite Number of Circles, 
whofe Diameters are the Chords of the Semicircle 1 
and the Half-cylinder is compos*d of an infinite Num- 
ber t)f Circles, wbofe Diameters are aJl equal to 
the Diameter of the Semidrdes A B ; therefore the 
Hemifphere is in Proportion to the Half-cylinder, as 
2 to 3 ; and confequently, the whole Sphere beara 
the fame Proportion to the whole Cylinder. 

Tiat tbe Superfidis of eviry Sfhen (or Ghhi) it oqual \ 
to four times tbe Area of Us greateft CircU, is thus 
pr^v$d: 

The Solidity of the Sphere is conftituted of an in- 
finite Number of parallel Circles ( as is aforefaid ) ; 
confeqnently, the Superfides of the Sphere will be 
composM of the Peripheries of thofe Circles which 
coniUtute its Solidity. 

Note^ In the following DemonftratioBs, ® fignifies 
any Circle in general ; and if any two Letters be 
joined to it, thus, ® A B, Csfr. then it denotes the 
Area of fuch a Circle as tbofe two Letters reprcfeat 
the Radius of. 
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Let D=TS, the Axis fif any Sphere j then, ae» 
cording to the Property of a Circle, it 
will be I D— TbxTb— Lab ; 
that is, 2 DxTb — D Tb^ Oabi 
therefore I 3 DxTb- QaT. 

For 4 Oab-f- D T b=: ClaT (Euel. 1. 47.) 

5 DxTd-DeT. 

6 1 DxTf- DyT. 

Hence it it evident^ that tke Series GaT» CeT, 
PyT, siftf. are in the iame Ratio with Tb, Td, T^ 
&r nfiti. in arithmetical Progreffion : Whence it fol- 
lows, that the (S) a T = to the Sum of all the Circle*r 
Beripheries, between T and b. 

And eT-TTthe Sam of all the Ordc's Perlphe* 
^ries between T and d, isfc 

Confeqaently, that the (f> ATrnthe Sum of all the 
Circle's Peripheries, included between T and C ; that 
is, AT=:the Superficies of the Hemifpbere. 

And becaafe D AC+D TC=[_ AT, and D AC 
is equal to D TC ; therefore ©ATrrsQ AC, is the 
Superficies of the Hemifphere. 

Confequently, 4® AC will be the Superficiei of the 
whgk Sphere. Which was to be proved. 
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Scb»lium. 

?roni tbe Method here ufed Jia proving the whole j 
wrficio, it will be eafy to find the carve Super- ' 
» of any Eruftum, or Part of a Sphere, that it 
off by a right Line, or Plain, vix. fuch' aa the 
iftom a T m in the laft Scheme, whofe carve Snper- 
es is Q a T, as above. Therefore (becanfe Dab 
D T b— □ aT) it will be O a b+ O T b = the 
re Soperficiei of that FriiAum. | 

But if the Axis TS, and the Height T b of the Fro- ^ 
n, are given, then it will be T S x T b= D a T, . 
n the third Step above, which gives the Proporiion 
Theorem following, ^/a(, 

&i the Axis of the Sphere is to the whole Super- 
e» of the Sphere j fo is the Height of any Fruftam 
iti curve Superficies. ' 

To which if there be added the Area- of the Fra- 1 
n*a Safe, the Sum will be the whole Supcrficici of i 
FruAum. I 

It the S*iid!ly if tvtrj Spber* h Tioe-tliirt/i i>/ Ut j 
tirtumfiribing Cylhider, m^ he tbm frevftl. J 

According to the Work above, it appears, that j 
a b, e d, y f, i^e. do conftitute the Solidity of , 
SpheJBi andthatDaT, DeT, DyT,feff are ; 
a Seriei of Terms in A- 
rithmetical ProgrelBon, 
DAT being the grett- 
eft Term, and TC the . 
Number of Termi i , 
therefore O AT xiTC ' 
==: the Sum of all the 
Series, by Lemma 2. 
' And becanfe D aT— 
nTb=Dab. DeT— 
DTd=:^e<l•Dyr— 
aTf=^yf.□AT— 
□ TC = DAC, iic^ ' 
whettut 
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wherein DTb, DTd, DTf, ^c. are a Series of , 
Squares, whofe Roots T b, T d, T f^ are in arithme- 
tical Progreffion ; ,D TC being the greateft Term, and 
TC the Number of Terms j therefor* Q T Cx i TC 
= the Sam of ail the Series, by Lemma 3. 

Confeqoently, © ATx^TC— © TCx } TC= 
the Sam of aU the Series ® ab, © ed, O X f* ^c. 
which conftitate the Solidity of the Half-fphere ATG. 
Put D=r 2 TC the Aads of the Sphere; then | D =r 
I TC, and ^ P=: ^ TC. And becaufe D ATrrraDTC, 
therefore © ATmr TC=i*57o8 DD 1 and 1.5708 
DDxiD=ro.39a7 DDD. 

Again, ©TC xf TC= 0.7854 DDxJD = .130^ 
DDD, then 0.3927 DDD— 0.1309 DDD=o.26i8 
J>l>J>, the Solidity of the Half-fphere. 

Confeqnently, 0.261 8DDDx2r=.5 236 DDD>iU 
he the folid Content of the whok Sphere, which Is 
equal to f of the Cylinder ; the Diameter of whofo 
Baie, and its Height, iszzD. 

For 0.7854 DDD = the Solidity of the Cylinder 
by Sea. V, fiat f of ©.7854 DDD=:o.5236 DDD, 
as before. 

Fnun thisDemonftration it will be eafy to deduce 
or raife Theorems for finding the folid Content of any 
Fraftam of a Sphere, as T m in the laft Figure. 

For we there fuppofe the Fruftum a T m to be 
Gonft: tilted of an infinite Series of Circles, which hare 
the fiime Ratio with all thofe Circles thatconfiitute the 
Half'fphere. 

Therefore it follows, that ©aTx|Tb: — ©bT 
X ^ T b will be the Sum of all the Circles intercepted 
between T and b; confequently it will be die Solidly 
0/ that Fruftum. 

And becaufe D a b + D Tb=raT 5 therefore O ab 
+OT bx i Tb : — O T^> X f T b=:the Solidity. Let 
err a b half the Diameter of the FrudumV Bafehrr 
Tb its Height ; and S = the Solidity of the Fruftum. 
Then ® ab=3.i4i6oOy and Q Tb=:3a4i6hh ; con* 

fe^uently. 
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ieqaentlXf 3.i4.i6cch4-3»i4i6hhh ^*i4i61ihl i^ g^ 

* 3 

Which being redooed, will become ^tch'^-hikhx 

0.52^6 =S ; which is one Theorem for finding the 

Solidity of the Fruftom^ and may be esqpre^ in 

Words; thas: 

If to three times the Sqotre of the Scmidiameter 
of the Froftom^s Baie, yon add the Square of the 
Height of the Praftom, and moldply the Sam by the 
Height oftheFrttftum, and that ProduA midtiply*d*« 
by .5236, the Prodad will be the folid Content. 

But if the Axis of the Sphere, and the Height of 
the Fruftnm, be given } then put D=:the Axis, hn; 
the Height of the Fruftam, and c as before 1 it will 
beB^h;xh = cc, vf«. Dh — hh = cc. Then 
will 3 D h h — 2 h hh =3 cc h 4- hhh ; conieqoeatly, 
« Dhh — 2hhh x 0.5236 = S, the Frnftum's Solidity. 
Which is another ^Theorem for finding the Solidity . 
of the Fruftiun, and may be exprc&d in Words 
thus : "^ 

From three times the Axis fubtrad twice the 
Height of the FraHum, and multiply the Remainder 
by the Square of the Height, and that Produft muiti- 
ply by .5236, this laft Prodnd will be the Solidity of 
the Fruftum. 




ExmnpU. Let ABCD be 
the Fruftum of a Sphew 1 
fappofeAB (the Diameter 
of the Eruihim's Bafe) be 
16 Inches, and C D (the 
Height) 4 Inches I the So*-- 
lidity is required* 
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By the £rft Rule. 



• 



8 
8 



64 Square of the Semidumeter AD, 
3 

192 
16 add the Squ^e of CD. 

208 
4 multiply by CD. 

832 .5236 

832 

10472 
15708 
41888 



43S'63S« 

By the feco&d Rule, thus : 

Firil, by the Rule in Page 113, you will find thf 
Axis of the whole Globe to be 20 Inches. 

20 Axis .5236 

3 832 

From 60 10472 

Subtr. 8 twice CD. 15708 

— 41888 

f em. 52 C the folid Content, 

Mult. 16 Sq. of CD. 43S-63S* ( the lame as before. 

3»^ 
Prod.832 
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And if it be reqair*d to find the middle Part, 
amNK, afually call'd the middle Zone of a Sphere, 



Then, becaafe it is 
fuppos^d that amr= 
N£, or (which is all 
one) that b C = C B ; 
therefore it is plain, 
that if twice the Seg- 
ment, aTm, be taken 
from the whole Sphere, 
there will remain the 
middle 2k>ne amNK. 



But becaafe that Work is a little troablefome, I 
will here ihew how to raife a Theorem for the 
doing it. 




Firft, becaufe AC = yCr=cC=:aC^TC, there- 
fore it will be QAC— nCf=yf, OAC 
— DCd=Ded, Q AC— D Cb= D ab, fefc. 

Here, hecaufe O A C, D A C, D A C, fcf r . are a 
Series of Equals, ' and C b the Number of all the 
Terms ; therefore D A C X C b =: the Sum of all that 
Series, per Lemma !• 

And D C f, O C d, D C b, ^c. being a Scries of 
Squares, whofe Roots are in arithmetical Progreffion, 
beginning at the Centre,' C, a;/«. o, C f, C d, C b, 
f^c, wherein the greafeft Term is DCb, and the Num- 
ber of Terms is C b ; therefore DCbxjCbrzithc 
Sum of all the*Series, per Lemma III. 

ConfequaiJy, the ©AC X C b :— 0C b X ^ C b == 
the Sum of all the Series ® y f , ©e d, © a b, &c, 
v4iich do chnftitute the Solidity of the half Zone 
a m A G. 



And 
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And becaufe DAC — DCb=:Dab, therefore 
©AC —0 ab = GCb. Confequently C AC X Cb : 

— ®AC+0ab:XCb Aa^.' .. t ou mi 
Li- r= 2©AC +©a b : X I Cb will 

3 

be Solidity of the half Zone. 

Pat D=AG=:2AC, x^am) and H=bB— 2Cb. 

Then 0ACr=:.7854DD, r ab=:.7854xx. And 
if we turn the common Fa£lor .7^54 into a Divifor 
1.27323, and then take the Triple of that Divifor, 
'vix, 3.8197, the Refult of the precedent Work will 
produce this following Theorem. 



] :xH=C 

t 3.8197 i 



Theo. <'''^"^xH=^^<^^^g^^^Zone 



Which in Words is thns : To twice the Square of 
the Axis AG, and the Square of the Diameter of the 
Fru(lam*s Bafe (am), and divide the Sum by 3.8197, 
then multiply the Quotient by the Height or Thick- 
nefs of the middle Zone* and the Product will be the 
Solidity of the^niddle Zone required. 

This is fo plain and eafy, it needs no Example. 
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§ Xlt 0/ tf S P H E R O I D. 

A Spheroid is a Solid refembling an Egg. To find 
the folid Content thereof, tlus is 

Thi RULE. 

Maltiply the Square of the Diameter ef the greateft 
Cirde by the Leagth, and that Prodadl maltiply again 
^y -5236 ; this hift Prodadl will be the Solidity of the 
Spheroid. 




Let AB9 the Diameter of the 
jS greateft Circle, be 33 Inches, 
and CD (the Length) 5 5 Inches i 
the Solidity is required. 



33 
33 

99 
99 

1089 
55 

5445 
5445 

59895 



59895 
.5236 

359370 

179685 
I 19790 

299475 

31361.0220 the Solidity* 



BimoM* 
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DemonftraitM, Every Spheroid is equal to f of a 
Cylinder, whofe Bafe is equal to the greeted Circle of 
the Spheroid, and its 
Height equal to the 
Length of the Spheroid. 

Sappofe the Figure 
NTnSN in the annex'd 
Scheme, to reprefent a 
Spheroid, forniM by the 
Rotation of the Semi- 
Ellipfis TNS, about its 
tranfvcrfe Axis TS. 

Let Dzr.TS, the 
Length of the Spheroid, 

and the Axis of its circamfcribing Sphere ; and d =r 
Nn, the Diameter of the greateft Circle of the Sphe- 
roid. 

Thenbecaufc, DTC: QNC : : QAb : Dab, by 
^eS, XV. Step, 3. Page 125. 

Therefore it will be, DD :dd : : D Ab : D ab. 

But the Sum of an infinite Series of fuch Circles as 
® A b (whofe Diameters are Chords) do conilitute the 
Solidity of the Sphere. (By Sea, XI.) 

And the Sum of an infinite Series of fuch Circles at 
Gab {viz, whofe Diameters are Ordinates of the 
Ellipfis) do confUtute the Solidity of the Spheroid. 
Therefore, DD : dd : : 0.5236 1>1>D : 0.5236 Ddd =: 
the Solidity of the Spheroid. (Eucl. 5. 12.) 

But 0.5236 Ddd zrz 7 of the Cylinder, whofe Dia- 
meter is = d, and Height = D. (By Sea. V.) 

Now, from this Proportion between the Sphere and 
its infcrib'd Spheroid, it will be very eafy to deduce 
Theorems for fii^ding the folid Content, either of the 
Fruftum or middle Zone of any Spheroid ; having the 
fame Height with that of the Sphere ; for. 

As the Solidity of the whole Sphere is to the Soli- 
dity of the whole Spheroid ; fo is any Part of the 
Sphere to the like Part of the Spheroid. 
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9 At for Inftance : Suppofe it was required to find the 
middle Zone of any Spheroid. 

Let DrrTS, and dmLNn, as above ; and H = bB, 
AM, andc=n 



Then { ^^^ + "^ ^Hrr the middle Zone of the 
I 3.8197 

Sphere. And 0.5 236DDD: 0.5 236ddD : : ~g-f— " 

_- 2ddH , xxddH , .,,, « r 

X H : — ' 5 fjT^ = the middle Zone of 

3.8197 3.8197DD 

the Spheroid. 



Again, DD : dd : : xx : cc. Therefore rir^ =: c c. 



^ xxdd H cc 

Confequently, -=7==- x ^ — ,— — - xH. Which 

^ ' DJ^ 3 8197 3.8197 

being taken inflead of —- =-^ , there will arife 

^ 3.8197 DD 

this following Theorem \ — „ : x H = the mid- 
* C 3.8197 

die Zone of the Spheroid. 

^c/r, Tlat 3.8197 !:i 1.273a x 3.SeeP<z^#.io2. 

§ XIII. Of a Parabolic Conoid. 

A Parabolic Conoid is fomething like an balf Sphe- 
roid, having its Sides fomewhat flraighter. It \i 
jger.eraced by Aippofrg a Semi -parabola lurn'd about iis 
Axis. To find the ioiid Concept (hereof, this is 

The KULE. 

Multiply the Square of the Diameter of its Bafe by 
.7854, and multiply that Produd by half the Height, . 
that iafl Produ^ ihall be the foiid Content. 

Lee 
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Let A BCD be a Pa- 
rabolic Conoid, the 
Diameter of whofe 
fiafe is 36 Inches, and 
its Height CD 3^ In- 
ches ; the Solidity it 
reqair*d. 

A 
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36 .7854 

36 1296 

216 47«a4 

108 70686 

— 15708 

1296 7854 



1017.8784 
33 

30536352 
30536352 

2)33589.9872 



1017.8784 '6794.9936 

1728)16794.99136(9.71 Feet the Content. 

12429 
12096 



3339 
1728 



1611 



Demonftration, The Parabolic Conoid is confli- 
tuted of an infinite Number of Circles, whofe Dia- 
meters are the Ordinates of the Parabola, Now ac- 
cording to the Property of every Parabola, it will 

O A B 

be, S A : A B : : A B : * zz L. the Latus Reef urn. 

SA 



Then 




-j?i 
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r S ax L = n ba. 
Then < S ex L = a fe, 

t SyxL=:agy,ferr. 
Here S a x L, Scx,L, SyxL, 
bfc. are a Series of Terms in 
Aritbmet. Progre£ Therefore 
D b a, D f e, D g y, ^c, are 
alfo a Series of Terms in the 
fame ProgrefTion, beginning 
at the Point S, wherein O A B 
is the greateft Term, and S A the Number of all the 
Terms. Therefore DABx|SA=:the Sum of all 
the Series. ( By Lemma 2 . ) 

Confeqaently, ©ABxi.SA = the Sum of all the 
Series of ba, fe» G gy> ^c. which doconHi- 
tute the Solidity of the Conoid. 
Put D=:2 AB, andH=:SA. 
Then .7854 DDxIHrz.jQz; DDH will be the 
folid Content of the Conoid; which is juft half the 
Cylinder, whofe Bafe isrzD, and Height=H. 

This being rightly underflood, it will be ea%( to 
raife a Theorem for finding the lower Fruftom of any 
Parabolic Conoid. 

For, fuppofing hrraA, the Height of the Frullum» 
andprrSa, the Height of the Part bSb cut ofF; 
and h -[- p 1= S A, the Height of the whole Co- 
noid. 

^ r .1 ©ABxh+nABXp , ^ ,... 
Confcquently, ^ ±-^ s.==: the Solidity 

of the wlole Conoid. 
And ©baxp^ the Solidity 

2 

of the Part cut ofil 




^ **".-.r^. •-***" 



B 



Therefore 
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Therefore 



But 2 
Confequ. 3 

3 • 
4-Obaxd5 



I xz 

7+0baXh 
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ABxh+® ABxp— Obaxp 

2 

The Solidity of the Fruftum. 

h-f'p: Q a6: :p: O ba 
h-f-p: OAB:;p:Oba 
©ABxp:— GbaXph+ObaXp 
®ABXp:=:©baxh4-Obaxh 

C O ABxh:+0 ABxp: — Qba 

I X p = 2 F. 

OABxh=:2F: — ©baxb; 
ABxh:+ 0baXh=2F. 

lL±Ilii:Xh=F,theFra. 

2 ' 

Hum's Solidity. 



C i 



Let D = 2 A B, as before, and d nz 2 b a, the Dia- 
meter of the Part cut off; then wr ihall have this fol- 
lowing Theorem. 

0^27 DD-f*o.3927dd:Xh :=: the Solidity of 
the Fruilam required ; Which in Words is thus : 

Multiply the Sum of the Squares of the greater aod 
lefler Diameters by .3927> and that Produd by the 
Height of the Fruflum^ the lafl Prod u^ (hall be the 
^olid Content. 

§ XIV. Of a Parabolic Spindle. 

IF an acute Parabola be fupposM to be mov'd about 
its greateil Ordinate, it will form a Solid, caird 
a Parabolic Spindle. To find the iblid Content, 
this is 



nt 



^^ ' .^^ 



1 
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r^/ , R U L E. 

Multiply the Square of the Diameter of its greateft 
Circle by .41888, (being f of .7854) and that 
Produdl by its Length ; that lafi Produd is the folid 
Content. 

Let A BCD be a Parabolic Spindle, whofe great- 
eft Diameter C D is 36 Inches, and its Length A B 
99 Inches ; the Solidity is requir*d. 

36=:CD .41888 
36 1296 



216 
108 



251328 
376992 
83776 
1296 Square 41 888 

542.86840 
99 

488581632 
488581632 



'728)53743.97952(31.10184 



1903 

'759 

3*79 

'45'5 
6912 




■/ 



• • • • 



The folid Content is 31. 10 184 Feet. 



Demenfirmtion 
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Dimanftrati^^: A Parabolic Spindle is condituted 
of an infinite Series of Circles, whofe Diameters are 
all parallel to the Axis of. the Parabola, as m a, 
O ne, ©py, fsf*/. 

Let us fuppofe the Line S d parallel to AB, &r. 
Then it hath already been proved, that the Lines f m, 
gn, hp, fcfr. 



^-.^.-f.. 



are a Series 
of Squares, 
i^hofe Roota 
are in arith- 
metical Pro- 
greiiioD, con- 
fequently 

their Squares, viz, D f m, D g d, D h p, ife, will 
be a Series of Biquadrats, whole Roots will be arith- 
metical Progreflion : Which being premis'd, we may 
proceed thus : 




Firft 



^ 2 

2 



S A — f m 3= ma, 
£|S A — g n = n e. 

3IS A — hp7=py, 

4|aSA — 2SAxfm4. Q fm 

5|DSA — 2SAXgn+ P gn 



D ma. 



2^2 5|DSA — 2SAXgn4- P gn=: Dne. 
3 ^ 2l6aSA — 2SAxhp4-Dhp = npy,Jsfr. 

* \ * 

1. In.thcfe Equations, the D S A, D S A, D S A, 
being a Series of Equals, and A 6 the Number of all 
the Terms ; therefore it will be p S A X A B = the 
Sum of all the Series, by Lemma I. 

2. Becaufe fm, gn, hp, (f^c. are a Series of 

Squares, wherein S A is the greatefl Term, and A B 

the Number of all the Terms ; 

^, - 2SAxSAxAB 2DSAXAB .,., 
Therefore = — will be 

3 3 

the Sum of all the Series, by Lemma III. 



3. And 
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** 3. Andthcafm, Dgn, Dhp, £sfr. willbcaSc* 
lies of Terms in the Ratio of fiiquadrats as abov^, 
CS A being the greateft Tenn, and AB the Niunbec 

of all the Terms. Therefore it will be ■ — 

c 

s= the Sam of all the Series, by Lemma V. 

Whence it follows, that D SA x ASiEl^iLi! 

3 
^ DSAx jO _^^ g^jj^ ^^ jj ^^ ^^^ of D ma, 

Dne, upy» ^c. 
That is, g°S^^^^ r:fthe Sam of aU the Series, 

Dma,nne,npy, CsTr. Confequenty, — 

5= the Sum of all the Series of Circles, © m a, Q ^ c, 
Opy»^^* which Gonftitute the Solidity of half the 
Spindle, <v£s:. of S A B. 

Therefore patting D = 2 S A, and Hrr 2 A B, it 
will be 0.41888 D D H=: the Solidity of the wholt 
Parabolic Spindle b SB, bdng i^^ of 0.7854 D D H, 
the Solidity of ks circumfcribing Cylinder. 

From hence we may alfo raife a Theorem for find- 
ing the Fruftum, S A p y, of the laft Figure. . 

For © S A being the greateft Term, © p y the 
leaft Term, and A y the Number of all the Terms gr 
Circles included between A and y : 



Therefore 



^^ 
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i*x 



z — Ay 
But 



3-4 
5+£5rr. 

Confeq. 



3 5 

the Sum of all the Series, D S ^^ 

D ma, Den, Dpy, ' ' 

5 

3 3DSA-2SAxhp+?^=:3^ 

4 GSA-p iSAxhp^Qpy-t hp, per St. 6. 



r 



620 SA + D py — f D hp=:i? 
I . Ay . 

720SA +Opy — JOJ^p:>^!Ay~» 

rte Sum of all the Series of O SA, Croa, ®ne, 0py, 
which do conflitute the Solidity of the Fruflum SApy. 
^ Therefore, putting D ziz 2 S A, as before, C zz 2 py, 
I xz;2hp,andH=rAy; Hwill be I 5^08 DD+.ySj^' 
CC— .3i4i6xx:X ^ H — the Fruftum SApy. And 
if we make Li=. 2H, then j.5708 DD 4- .7^5 4CC— 
.3^416 XX : x^ h-=. the Double of that Fruilum, be- 
iQ^the middle Zone. Whicii in Words is thus ^ 

» 
i .Multiply ti^ Square oF the greatcft Diameter by 
I J.J7o8i and multiply the Square of the lefTer t)ia- 
! meter by .7854, and multiply the Square of the' 
i BiiFerence of the Diameters by .31416; from the* 
Sam of the two former Products iubtra^ the latter 
' Produ^, and multiply thd Kehiainder by one thfrd 
Part of the Length, and that Produd will be the Soli* 
dJtyjof'tfaejBiid^Zonerequirfd^ . ./ ^r,-^, - ,, r 

; •' ■» ;•- ' •- -• \ ^'•. • . .* .1 .. ' ih 
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CHAP. III. 

Of the Meafuring the Works of the 
^ feveral Jirtificers reliawg to Build- 
ing i md what Methods and Cujioms 
are obferved therein. 

1 1. Of CARrEnrriRS WqtK, 

THE Carpenters Work whkh are tneafarable, 
are Flooring, Partitioning, and Roofing ; all 
ivbicfaare meafared by the Square of to Feet long, 
und lo Feet broad; fo that one Sqokre contajfis leo 
iguarc Feet. 

\. Of FAorU^. 

If a Floor hti^j Feet 3 Inches iMg. and stS Fc0t 
6 Inches broad ; How many Squaits of Flooring are 
Aere in that Roomt 

Muhmly C7 Feet j Inches by 28 Feet 6 Indies, 
•nd the Prada^i is 1631 Feet, &r. which divide by 
I ICO (this is done by cuttine from the Froduft two 
l%iifC8 tDwwds theRfght-&9d witfaaDalh of tb^. 

Pes) 
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Fen) ; and the remaining Figures are the Qoodent* 
and the Figi^res cut off are Feet : Thus, 1631 divided 
by 100, by cutting off 31 from the Right-hand 
Iheceof^ tlie Quotient is 16 Squares, and the 31 eut 
off i5 31 Feet. 

See the Work, both by Decimals, and alfo by Feet 
and Inchea. 

5725 F. I. 

285 57 3 



2862; 



- 28 6 



45800 456 

11450 114 



28 7 6 
16I31.625 700 

1631 7 6 
Futit 16 Senareaand 31 ?ttt. 
Nitftt That . f i» the Decimal for half of aaf tiiiog, 
.25 f9 the I>9ciBial fer a Quarter, And .lac ia the 
Dedmal for half a Qiarteri ft in the kft uain^e* 
.25 is the Decimal of 3 Inches, becaufe 3 Inches ia a 
Quarter of a Foot ; and«5 is the Dcdnul of 6 Inchasy 
becaofe 6 Inches is half a Foot. 

Extmpli 2. Let a Floor be 53 Feet 6 Inches lonf» 
and 47 Feet 9 Inches broad. How many Squares are 
contained in that Floor ? 

47-75 
53-5 



23875. 
H325 

»S' 54.625 



F. 


I. 


53 


6 


47 


9 


371 




212 




26 


9 ^ 


«3 


4 6 


23 


6 



25154 7 6 
F<?r/f ^5 Squares and 54 Feet. 

T a Bp 






•joS The Menfuration tf Part IL 

By Scale and Conipaffis. '' 

In the firfl Example, extend the ' Cbinpaires from 
1 1028.5, '^^' Extent will reach from 57. 2j to'r5 
Squares and near a third Part. 

la the fecond Example, extend the CompaiTes frolh 
1 to 47.5, that Extent will reach from 53.5 to 25 
Squares and above an Hal f. 

2. 0/ Partitioni^gm 

Example i . If a Partition between kooms be in 
Length 82 Feet 6 Inches, and in Height 12 Feet 3 
Inches ; How many Squares are contained therein ? 

The Length iind Breadth being imiUipIy^d together, 

ihe Produd^is 1010625.; which divide by ipo, (as 

4>efo» ii fhew*d; and thq Anlwerjs fo Squares 10 

«Feet ; the Inches or Rart9» in thefe QUes, are of no 

Value. 

12-25 F. J. 

82.5 , . ... S2 6 



6125 



12 3 



2450 990 o 

9800 20 7 



io|io.625 lolio 7 6 

Facit JO Squares lO F^tX, 

ExamfU 2. If a Partition between Rooms be in 
Length 91 Feet 9 Inches, and in Breadth 1 1 Feet 3 
Inches ; How many Squares are contained therein ? 

The Length and Breadth being muItiplyM together, 
the Produ^is 1032 Feet ; which divided by 100, the 
J^nfwer wOl be 10 Squares and 32 Feet. 



^^v 
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-ft 9>-7S 
Jff 11.25 


F. I. 




91 9 






II 3 




45875 


«^ 




18350 


1009 3' 




9»7S 


22 11 


3 


917s 


tol32 2 


M 




3 


1032.1875 






\ 


3. 0/ Ro9fitig, 





It is a Rale i^mcngft Workmen, that the Flat of 
any Hoafe, and- half the Flat thereof, taken within 
the Wa1L% is equal to the Meafure of the Roof of 
the fame Houfb ; but this is when the Roof is true 
pitched : For if the Roof be more flat or ftecp than 
the true Pitch, it will meafure to more or lefs ac- 
cordingly. 

Example i. If a Houfe within the Walls be 44 
Feet 6 Inches lorg, and 1 8 Feet 3 Inches broads 
How many Squares of Roofing will cover that 
Houfe ? 

4 

t 

. Multiply the Length ard Breadth together/ and 
^he Prodnfi is 812 Feet, the Flat; the half thereof 
is 406 Feet; which added to the Flat, t*c Sum is 
1218 Feet; which divided by 100, the Aivfwer is it 
Squares aud 1 8 Feet. 



.^ : 



T3 18.25 



210 ^t Menfm-aticH df PartH. 



18.2; 


F. I. 




44 5 


44 6 






18 J 




9125 






7300 


3S» 




7300 


44 






II I 


6 


flat 8i«.i25 


9 


-0 


Half 406 


W 


— 




The Flat 812 I 


6 


11.18 


The Half 406 




* 


San I2ii8 




iWriV 1 2 


Sq«are»i8 Vtti, 





5y J'f ^/(^ ^»rf Compaffes. 

In the firii Exannpile of PartkiornDg, exte&d Ae 
CompaiTeis from 1 to 12.25, ^^^^ Extent will retck 
from 82*5 to 10 Squares and ooe Tenth. 

In the fccood Example^ extend the Cottpeibs ffom 
1 to 1 1.25, that Extent will readi from 91.75 te 10 
Squares, and a litde tefs than a third Part 

In the Exiimple of Roofing, extend the Compalfet 
from I to 18.25, that Extent w«ll reach from 44.5 
fo 81 2 fbe Flat ; to whith add the Half thereof, and 
the S^m is 12.18, which is 12 Sqoares 18 Feet, u 
above* 

There are other Works aboot a BtttMing, done by 
the Carpenter, that are meafured by the Foot, ran- 
Bing Meafttre, that is, by the Number of Feet in 
Lengtk only ; as Cornices, Doors and Cafes, Win- 
dow-frames, Gottehn. , Lintels, Sominers, Skirt- 
boards, £*fi-. 

Note 1. In the me.furing of Flooring, after yoa 
have meafured the whole Floor, you muft deduA oat 
pfit the Well-holes for the Stairs and Chimneys 1 and 
m Partitioning, for the Doota» Windows^ He, except 
(b)i Agreement) they are to be included. ' 

5 ,lhtt 



TT 
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Noil 2. In meafaring of Roofing, leldom any Re- 
duAiom art made for the Holes for the Chimney- 
ihafcsy the Vacancies for LathereR«l%hts and Sky* 
i%hts ; for they are more Trouble to the Workman, 
than the Stuff which would cover them is worth. 

§ n. Qf fiaicKLAYZRS Work. 



T 



H E pKiAcipal k Tiling, WaBteg, aodChiamey 
work. 

1. Of JiHwg. 



Tiling is meafured by the Square of 100 Feef^ as 
Flooring, Partitioning and Roofing were In the Car- 
|>enters Work ; fo that between the Roo&f and Tile- 
ing, the Difilerence will not be much 1 yet the Tiling 
will be the mod I for the Eiicklayera f o me ti m es wia 
require to have double Meafure for Hipa and Valltes. 
When Gutten are allowed double Mealurei tl^e way is 
to meafure the Length along the Ridge-rile, and by 
that means the Meafure of the Gateers becomes 
double ; it is ufual alfo to allow double Meafure at the 
Eaves, fo much as the Froje£lor is over the Plate, 
which is commonly about 18 or 20 Inches. 

Examftt I . There is a Roof covered with T&et, 
whofe Depth on both Skies (with die ufual Allowance 
at the Eaves) is 17 Feet 3 fnches, and the Length 45 
Feet ; I demand how many Squares of Tiling aie 
contained therein ? 



37 



F. 


I. 


37 


i 


45 





iSj 




148 




II 


i 



•< 1 2 ri&< Mentation of Part II. 

37-»S 
45 

14900 

I6J762.5 

16I76 3 
' Aflfwer, r6 Squares 'j6 Fttt 

' . Example t. There is a Roof coyered with Tiles, 
whofe Depth on both Sides (with the AHowance. at 
the Eaves) is 35 Feet 9 inches, and the Length 43 
Feet 6 Inches ; I demand how many Squares of Tile- 
ing areiothe Roof? 

35-75 ' 
■■:.■■ 43-5 



F.. 


I. 


43 


6 


'35 


9 


215 




i«9 




21 


9 


30. 


10 6 


>7 


6 



1 » 



17875 

10725 

J 4300, 

15.155-125 



»5»55 » 6 

Here the Length aad Depth being ninhip1y*d to- 
gether, the Prodadl is 1555 Feet ; which divided hy 
I Ob, (as before is taught) Che Anfwer is 15 Squares 
*ad 55 Feet. 

^ r 

By Scale and Compaffes- 

In the firft Example, extend the CompaiTes from i ' 
to 37.25, that Extent will reach from 45 to x6 Squares 
and a bttle above three Qoarten of a Square. 

In 
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Id the fecomd Example, extend the CompafTes from 
* ^'^ 35-75 • that Extent will fcach from 43.5 to 15 
Squares and 55 Feet, Chat is^ a little above a Hal^ 
fquare. 

2. 0/ WaiUng. 

Bricklayers commonly meafare iheir Work by the 
Rod fquare of 1 6 Feet and a half ; fo that one Rod 
in Length and i in Breadth, contain 272.25 fqaare 
Feet; for 16.5, multiply'd in itfelf, produces 272.25 
fquare Feet. But in fome Places the Cuftom is to 
allow 18 Feet to the Rod; that is, 324 fquare Feet. 
And in fome Places the ufual Way is, to meafure by 
the Rod of 21 Feet long and 3 Feet high, that is, 63 
fquare Feet ; and here they never regard the Thiek- 
nefs of the Wall, but the ufual Way ia to moderate 
the Price according to the Thicknefs. 

When you meafure a Piece of Briek-work, the 
hfh thing is to inquire by which of thofe Ways it muft 
be nneafured ; then, having multiply *d the Length and 
Breadth ii^' Feet, together, divide the ProduA by the 
proper DivifcA-, either for Rods or Roods, and the Quo- 
tient is (quare Rods, or fquare Roods, accordingly. 

But cemmonly Brick -Walls, that are meafured by 
the Rod,. are to beredi^ed.to a Standard^Thicknefs, 
*ui», of a Brick and a half thick (if it be not agreed 
on to the contrary) ; and to reduce a Wall to Standard^ 
thidcnefs, this is 

The R U L E. 

Multiply the Number of fuperficsal Feet that are 
found to be contain*d in any Wall, by the Number 
of Half bricks which that Wall is in Thicknefs ; one 
third Part of that Produd (hall be the Content thereof 
in Feet, reduced to the Standard- thicknefs of one 
ftrick and a half. 

Exdimfb 



1 



ti4 S'h MenfitraiiM ef Paftff. 

Bxampli u If a Wall be 7 a Fcec 6 Inclies loeg, 
aod 19 Feet ^ Inchca kigfi, and ^ Bricka and a half 
thick ; How many Rods of Bride-work are coii- 
tained therein when reduced to the Standard I 

7Z.4 Length. 

9625 
3850 

«347S 
1 395.6*5 

SI 

3)»535 875 
^72.25) 5*«7*^M«»IUdi. 



(&«()ai679(3 Qs«««»*f « Ro^r 



■ ■> ■» 



I2j6t 

Aafwti; 18 Rod< } Qaarten t% Fert. 



/ 



p. 
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F. 


I. 




7« 


6 




'9 


3 




648 






72 






18 


t 


6 


9 


6 





'395 


7 


6 


II 







3) « 5 345 



27-')S''5(i8Rods. . 
2395 

68)2 1 9(3 Qaartert of a Rod. 

Ai?//, That 68.06 ia one fourtli-fart of zyz.z^. 

Note a^ That hi >edaci»{ of f^Cjt into Rods, 
thejr afaally rejed the odd Partt, and divide only by 
272, as is done in the fecond Way of the laft Ex- 
ample; fo the Anfwer, by that fecond Way, is 18 
Rods 3 Qaartenand 15 Peet» more by about 2} Feet 
than by the firft Way, where it is done dedmaUy 1 a 
Thing very infignificasc. 



RxMmfU 
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'xamplt t. If a Wall be 24; Feet 9 Inches Ion;, 
16 Feet 6 Inches btgh, and two Brickt and a 

' thick t I demand how maay Rods of Brick-work 
coniained therein, when ndaced to Standard- 

icknefi ? 



40S+.87; 

5 - 

3)20270 
«7 1,67 56(34 Rods. 

1316 
68)228(3 Qaarters of a Rod. 

Anf#cr. Z4 Rods'^ Quarten 24 Feet. 
P. I. 
16 6, 



4054 10 6 Aafwef in Feet. 



^W^T"^- 
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Before I (hew how to work the two Uft Examples 
by Scale and CompafleSy I willlhew how to find pro- 
per Divifors to* facilitate the Operation i becaufe it 
woald be too intricate and tedious to perform by Scale 
and Compafies^ according to the Rule above taught. 

lo find proper Divifors. 

Divide 3 (the Number of Half- bricks in i|) by 
the Number of Half-bricks in the Thicknefs» the Quo- 
tient will be a Divifdr, which will give the Anfwer in 
Peet. But if you would have a Divifor to bring the 
Anfwer in Rods at once, then multiply 272.25 by the 
Divifor found for Fett, and the Produdl will be a Di- 
vifor which will give the Anfwer in Rods. 

Example, Let it be required to find a Divifor pro* 
1 per to reduce a Wall of three Bricks thick. 

Divide 3 by 6, (the Half bricks in the Thicknefs) 
and the Quotient is .5, which is a Divifor that will 
^ivc the Anfwer in Feet. Then multiply 272.25 by 
.5, and the Product is 136.125^ the Divifor, which 
will give the Anfwer in Rods; that is, as 136.125 
is to the Length of the Wall, fo is the Height to the 
I Content in Rods. Or, as .5 is to the Length, fo i$ 
the Height to the Content in Feet. 

After the fame manner you may find Divifors for 
any other Thicknefs, which you will find to be as ex^ 
prefs*d in the following little Table. 



^fu 



The 



2l8 



Th Menjuratm of Fart II. 



The Thickneft 
of the Wall. 



I Eiick thick 

1 f Brick thick 

2 Bricks thick 

2 •§■ Bricks thick 

3 Bricks thick 

3 I Bricks thick 

4 Bricks thick I 



Divifors 
for the 
Anfwer 
in Feet. 



I. 



•5 

.4285 

►375 



Divifon 
for bringing 
the Anfwer 
in Rods. 



40^.375 

272.25 

204.1875 

163.35 
136.125 

116.659 

1 102.0937 



Let the fecond Example, aforegoing, be wrought 
by Scale and Compafles, where the Length is 245.75, 
the Height 16.5, and the Thicknefs 2 \ Bricks. 

Extend the CbmpafTes from 163.35, (the tabular 
Number agatnft 2 f Bricks) to 245.75 ; that Extent 
will reach from 16.5 to 24 Rods and 8 Tenths. 

Again, if the Length be 75 Feet 6 Inches, and 'the 
Height 18 Feet 9 Inches, at 3 7 Bricks thick j^ How 
many Rods are contained th^ein ? 

Extend the .Compafies from 116.67s (the tabular 
Number) to 18.75, that Extent will reach from 75.5 
to I2..I5; that is 12 Rods and a little above half a 
Quarter. 

It will be very proper and commodions, for fuch 
as have frequent Occafion to meafure Brick-work, to 
have in the Line of Numbers little Brafs Centre-pins 
at eaoh of the Numbers in the third Column of the 
above little Table, with a Figure to denote the Thick- 
neli of the Wall. ' 



If 
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If a Wairbe 1 04 Feet 9 Inches long, and 1 7 Feet 3 
Inches high, how many Rods are contain^ therein^ 

F. I. 

104.75 "o* 9 

17.25 17 3 

Wi»~»MiaM* )■■■■■■■■■■■ 

52375 728 

20950 104 

73325 26 2 3 

10475 12 9 o 



.63)1806.9375(28' 1806 11 3 

126 
— — Anfwcr, 28 Rods 42 Feet. 

546 
504 

42 
iW/^9 That fuch as dig Cellars, do many times do 

them by the Floor, 16 Feet fquare^ and a Foot deep, 

being a Flooi of Earth, that is, 324 folld Feet. 

3. Of Chimnies, 

If you are to meafure a Chimney (landing alone by 
itfelf, without any Party-wali being adjoined, then 
girt it abont for the Length, and this Height of the 
Story is the Breadth ; the Thicknefs muft be the fame 
as the Jambs are of, provided that the Chimney be 
wrought upright from the Mantle-tree to the Cieling, 
not deducting any thing for the Vacancy between the 
Floor (or Hearth) and the Mantle-tree, becaufe of the 
Gatherings of the Breaft and Wings, to make room 
for the Hearth in the next Story. 

If the Chimney-back be a Party-wall, and the Wall 
be meafured by itfelf, then you muH: meafure the Depth 
of the two Jambs, and the Length of the Breaft for a 
Length, and the Height of the Story the Breadth, at 
the fame Thicknefs your Jambs were of. 

When you meafure Chimney-fhafts, girt them 
with a Line round about the lead Place of tliem, for 

U 2 the 
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the Lengtb, indthe Hei^t tiaH be your Breadth : . 
And if they be faai Inch Work, then you mu& fet 
down year Thidcnefi at one Brick-work : but if 
they be wrought 9 Inches thick, (as fometimes they 
are, when they lUnd high and alone above the Roof) 
then you muft aecoant your Tbicknefs i ^- Brick, in 
ConfideratioQ of Withs and Pargetting, aiid Trouble 
io Scaflblding. 
. It 13 cufiomary, in moft Places, to allow doable 
IVIeafiirc for Chimneys. ^ 

Examplt. Sop- A 

pofe 'this Figure, 
ABCDEPGHK, 
to be a Chimney 
that hath a 
double Tunnel 
towaida theTop, 
and a double 
Shaft, and it to 
be meafui'd aC- 
cording to double 
Meafure. 

Firft, I begin 
with the Breaft- 
wall.IL, and the 
two Angles LK 
and HI, which 
together are i8 
Feet 9 Inches j 
then take the 
Height of the 
Square H P, 12 
Feet 6 Inches, 
which multiply 'd 
together, produce 
234.Feet4lnchn 

6 Parts, for the -* -«- -o. 

Content 'of the 
Figure FGHK. 
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For the Square Da£b, the Length of the Breaft- 
wall, and two Angles, is 14 Feet 6 Inches, and the 
Height Da 9 Feet ; which multiply'd together, make 
136 Feet* 6 Inches, for the Content of the Part 
DaEb. ,• 

Then the Height of the next Square 7 Feet, and 
the Length of the Breaft-wall and two Angles is 10 
Feet 3 Inches ; which multiply'd together, produceth 
71 Feet o Inches, for the Content of the Squarp 
BcCd. 

The Compafs of the Chimney-ihafis is 13 Feet^ 
Inches, and the Height 6 Feet 6 Inches ; which 
ihultiply'd together, make 89 Feet 4 Inches 6 Parts^ 
the Content of the Shafts. 

The Depth of the middle Fetter, that parb the Fun« 
Dels, is 12 Feet, and its Wkieneis 1 Foot 3 Inches; 
which multiply 'd together, make 15 Feet, the Con- 
tent thereof. 

The Work. * 

F. L 18.75 

J? 9 12.$ 

12 6 ■' ■ 



9375 

225 o 375^ 

946 1875 



FGHK 234 


4 


IS 





I. 

■6 





Dafib J 30 







F. 


I. 


•1 


10 
7 


3 




BcCd 71 

• 


9 





IFQHK 234. }7S 



9 

DaEb 130.5 



10.25 
7 



BcCd 7«-75 
U J F.li 



'*i 



!'• » 
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F. I. 

'I t 

82 6 

6 10 6 

ThcShaft 89 4 * 

F. 1. . 

1 3 

12 x> 

Tkc Fetter 15 o 



1272)1082(3 Rods 
68) 266(3 Quarters, 
Rem. 62 Feet. 



6875 
8250 

The Shaft 89.375 



1.2; 
12 

The Fetter 15-00 

F. I. P. 

FGHK 234 4 6 

DaEb 130 6 o 

BcCd 71 9 o 

The Shaft S9 4 6 

The Fetter 15 o o 



The Sum ^541 o o 



««»i 



TheI>ouble 1082 o o 

Having ^ded the five Prodafts together, and dou- 
bled the Sam, that double Sum is the Content of the 
Chimney in Feet, according to double or cuftomarj 
Mcafare ; which Feet muft be reduc'd to Rods, as was 

ihew'd before. \ 

So the Feet in the forcgomg Example bemg redact 
to Rods, (the Thickncft being fuppofed 1 i Bricks) it 
makes 3 Rods 3 Quarters and 62 Feet s that is, 4 Rods 

wanting 6 Feet. ^ , „ , , 

This is ail the Meafure that can be allowed, when 
the Chimney ftands in a Gavel or Side- waHj in which 
Cafe the Back of the Chimney (here not meafur'd) 
is accounted as Parf'bf the Gavel; but if die Chim- 
neys Itand by themfelves, as all Stacks of Chimneys 
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in great Buildings do, in fuch Cafe it is all Cbimney- 
work» and therefore ought to be meafured double on 
^1 Sides. 

$111. 0/Plasterers fTork. 

TH £ Plaflerers Works are principally of two 
Kinds, namely, i. Works lathM or plafler'd, 
which they call Cieling. 2. Works render*d ; which 
is of two Kinds, i;i». upon Brick-walls, or between 
Quarters, in the Partitions between Rooms ; all which 
are meafured by the Yard fquare, or Square of 3 Feet, 
which is 9 Feet. 

1. Of deling. 

If a Cieliog be 59 Feet 9 Inches long, and 24 Feet 
6 inches broad, how many Yards doth that Cieling 
contain ? 

Multiply C9 Feet 9 Inches by 24 Feet 6 Inches, 
and the Produdl is 1463 Feet 10 Inches 6 Fares; 
which divided by 9, the Quotient is 162 Yards c 
Feet. ^ 



F. 1. 

59 9 
24 6 

236 
118 
29 10 
18 


6 



5975 
24-5 


29875 
23900 

11950 


9)1463,875 


1463 10 


6 


Anfwcr 162.65 



^J 



^ 



a 24; Tie Menfuration of Part II, 

By Scale and Compajfes. 

Extend the CompaiTes from 9 to 59 Feet 9 Inches, 
that Extent will reach from 24 Feet 6 Inches to 
16.25 Y^^* 

2. O/RtnJirhg^ 

Example. If the Partitions between Rooms be 14T 
Feet 6 Inches about, and 1 1 Feet 3 Inches high. How 
many Yards are in thofe Partitions ? 

Multiply 141 Feet 6 Inches by 11 Feet 3 Inches, 
and the Produd is 1591 Feet 10 Inches 6 Parts; 
which divided by 9, givea 176 Yards 7 Feet, the 
Anfwer. 



F. I. 




141 6 
II 3 


11.25 


IS56 6 ^ 
35 4 6 


7075 
2830 


9)1591 10 6 


14.15 
1415 


• 

Anfwer 176 7 


9)1591.875 


Anfwer, 


176.87 

176.87 Yards. 



Extend the CompafTes from 9 to 141 .5, that Extent 
will reach from 1 1.25 to 176.87 Yards. 

Note I. If there be any Doors>. Windows, or the 
like, in your Partitioning, you mud make DedudVions 
for them. 

Note 2. When you meafure Rendering upon Brick- 
walls, you are to make no Deductions ; but when you 
meafure Rendering between Quarters, you may very 
well dedudl one-fifth Part for the Quacters^ Braces^ 
and Enteitices. 

Nois 
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Note 3. That Wliiting and Colouring are both 
meafared by the Yard, as Cieling and Rendering 
were ; and as in Cendering between Quarter's, you 
dedudt one fifth Part, fo in Whiting and Colouring 
you mull add one-fourth, or one-fifth Part at lead. 



^c^^^^'^c%J^^^^c^i^<i^^^* ^S& 



§ IV. 0/ JoYNERs n^ork. 

JOyners do meafure their Work by the Yard fquare s 
but in taking their Dimenfions, they differ from 
fome others ; for they have a CuHom, and fay^ 
Wg ought to meafure njuhere our Flam touches : Where- 
fore, in taking the Height of any Room, where there 
is a Cornice about, and fwelling Panels and Mould- 
ings, they, with a String, begin at the Top, and girt 
over all the Mouldings ; which will make the Room 
to meafure much higher than it is : Then for mea- 
fariDg about the Room, they only take it as it is upon 
the Floor. 

Example i . If a Room of Wainfcot (being girt 
downwards over the Mouldings) be 1 5 Feet 9 Inches 
high, and 1 26 Feet 3 Inches in Compafs, How many 
Yards doth that Room contain ? 

Multiply the Compafs by the Height, and the Pro- 
dud is 1988 Feet 5 Inches 3 Parts ; which divided by 
9, gives 220 Yards and 8 Feet, the Anfwer. 



126 
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F. r. 

126 3 iz6.2% 

»5 9 '5-75 

630 63 I 25 

126 88375 

63 I 6 63125 

31 69 12625 



390 



9)1988 5 3 



9)1988.4375 
22a 8 



Anfwer 220 8 



FacU 220 Yards 8 Feet. 



Example 2. If a Room of Wainfcot be 16 Feet 3 
Inches high, (being girt over the Monldings) and the 
Compafs of the Room 137 Feet 6 Inches, How many 
Yards are contained therein ? 

Multiply 137 Feet 6 Inches by 16 Feet 3 Inches, 
and the Produdt is 2234 Feet 4 Inches 6 Parts ; which 
divided by 9, the Qaotient is 248 Yards and 2 Feet. 



F. 


I. 










137 


6 








137-5 


16 


3 








16.25 




■-• 










830 










6875 


137 










2750 


34 


4 


6 






8250 


2234 


4 


6 






1375 


w 










— — 


— 






9)2234-375 


248 


2 









248.2 




Facit 


248 


Yards 


2 Feet, 
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By Scale andCompaffis^ 

For the firft Example, extend the Compaffes fitun 9 
to 126.25, that Extent will reach from 1575 to 220.9 
Yards. 

For the fecond Example, extend the Compaffes from 
9 to i37*?9 that Extent will reach from 16.25 to 248 
Yards and about a Quarter. 

In Joyners Work there is another Thing to be ob« 
ferv'd, that is, in the meafuring of Doors, Window- 
ihutters, and all fuch Work as is wrought on both 
Sides, they are paid for Work and Half- work ; fo that 
in meafuring all fuch Work, you muil firft find the 
Content, as before, and take half that Content, and 
add to it ; fo fhall the Sum be the Content at Work 
and half. 

Example, If the Window-ihatters about a Room 
be 69 Feet 9 Inches broad, and 6 Feet 5 Inches 
high. How many Yards are contained therein at Work 
and half? 

Multiply 69 Feet 9 Inches by 6 Feet 3 Inches, and 
the Produdt is 435 Feet 1 1 Inches 3 Parts ; the Half 
whereof is 217 Feet 1 1 Inches 7 Parts ; which added 
together, the Sum is 653 Feet 10 Inches 10 Parts; 
which divided by 9, the Quotient is 72 Yards 5 Feet, 
the Content at Work andhalf. 



F. I. 






69 9 




69.75 


6 3 




6.25 


418 6 




34875 


»7 5 3 




13950 
41850 


435 " 3 






217 II 7 




435-9375 






» 17.9687 


9)653 10 10 




653.9062 




7* 5 




« 


ftff/V72Yard5 5 


Feet. 


*r 
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By Scale and Compajfes* 

Extend the CompaiTes from 9 to 69.75, that Extent 
will reach from 6.25 to 48.4 Yards ; the Half where* 
of is 24.02 ; which added together, make 72.6 Yards, 
the Content at Work and half. 

Note^ That you muft make Dedud^ions for all Win- 
dow-lights ; but you muft meafure the Window -boards, 
Sopheca-boards, and Cheeks, by theoifelves. 



Wt 



§ V. 0/ P A I N T E R s Work. 

TH £ taking the Dimenfions of Painters Work 
is the fame as that of Joyners, by girting over 
the Mouldings and fwelling Panels, in taking the 
Height ; and it is but Reafon that they (hould be paid 
for that on which their Time and Colour are both 
expended. The Dimenfions thus taken, the cafting 
up, and reducing Feet into Yards, is altogether the 
fame as the Joyners Work ; but the Painter never 
requires Work and half, but reckons his Work once, 
rwice, or thrice-colour'd over. Only take Notice, 
^hat Window-lights, Window-bars, Cafements, and 
fach4ike Things, they do at fo much per Piece« 

Example, If a Room be painted, whofe Height 
(being girt over the Mouldings) is 16 Feet 6 Inches, 
and the Compafs of the Room 97 Feet 9 Inches, How 
many Yards are in that Room ? 

Multiply 97 Feet 9 Inches by 1 6 Feet 6 Inches, 
and the Produ6l is 1612 Feet o Inches 6 Parts; 
which being divided by 9, the Quotient is 1 79 Yards 
and I Fo9t. 

F.I. 



i 
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97-75 . 
16. $. 

58659 
^775 



16 6 




584 
48 10 


« 


9)1612 to 


6 



19)1614.^75(179 
179 I 

. F^?«7 1 79 Yarda. i Foot. 

£jF Scak and Compajfes^ 

Extend the Compaflirs from 9 to 16 5, that Extent 
wiU reach from 97.7s to 179.2 Yacds. 

i VI. O/Glasier* rVorh 

GLafiers do «eafure their Work by the Foot 
fauATC I fo that the Length and Br^th of a 
Pane of GhUs in Feet, beiifg multipl^*d into etch 
otber^ prodoceth the Content. 

Noif, Thtt Glaiiers do. ufually take their 2>iinen- 
ilons to a Qiiarter of an Inch s and in multiplying 
Feet> Inches^ asd Parts, the Inch it divided into 1 1 
Parts, as the Foot is, and each Part fabdivided into 
12, &c. 

Example i. If a Pane of Glafs be 4 Feet 8 Inches 
and 5 Quarters long^ and 1 Foot 4 inches i Quarter 
broad ; How jnany Feet of Glafs are in tbatPane ? 



" 
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• 


p. I. p. , 


4-7*9 




489 


*-3S4 




» 4 3 








18916 




489 


23645 


1 


I 6 II 


14187 


1 

1 

1 


1233 


47*9 



6 4 10 2 3 6.405066 

Anfwer, 6 Feet 4 Inches. 

By Scale and Compajfes: 

Extend the CompalTes from i to r.354, that Exttnt 
will reach from 4.729 to 6.4 Feet, the Content. 

Example 2. If there be 8 Panes of Glafs, each 4 
Feet 7 Inches 3 Quarters long, and i Foot 5 Inches 
I Quarter broad ; How many Feet of Glafs are con- 
tained in the faid 6 Panes ? 

The Decimal of { 7 In^«|J,{. 646 

F. I. P. 4.646 

4 7 9 >-437 

3*5" 
13938 

18584 

4646 



I 


5 


3 






4 


7 


9 






I 


II 


2 


9 






I 


I 


u 


3 


6 


8 


I 


8 


3 






iMBMBi 




8 



6.676302 
8 



53 5 1 6 o 53.410416 

Facit 53 Feet j Inches. 



h 
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By Scale and Compajfes.^ 

Extend the CompafTes from i to i.437» that Ex*- 
tent will reach from 4.646 to 6.676 ; then extend 
the CompaiTes n-om i to 8, that Extent will reach 
from 6.676 to 53.49 the ContenL 

Examph 3. If there be 16 Panes of GUdTs, each 4 
Feet 5 Inches and a half long» and ^ Foot 4 Inches 
3 Quarters broad; How many Feet of Glafi are con- 
tained theitin? 

F. I. P. 4.458 

456 1.395 

I 4 9 



22290 

456 ' 40122 

I 5 10 o : «S374 

3 4 « 6 . . 4458 



42816 6.21 8910 

4 4 



24 10 8 . 6 o 24.87564 

4 4 

99 6 10 o o 99.50256 

Facit 99 Feet 6 Incha. 

Uoti^ That inftead of multiplying by 16, I have 
multiply *d by 4 twice, becaufe 4 times 4 is i6. 

By Scalf and Compajfes. 

Extend theCompai&s from 1 to 1.^95* that Ex* 
tent will reach from 4.458 to 6.219; then extend the 
CompaiTes from i to 16, that Extent wijl reach from 
6.219 ^^ 99*5 ^^^^> ^^ Content. 

Noti^ That when Windows have Half-rounds at the 
Top, they meafure them at the full Height, as if they, 
were fqinare. AUb round or oval Windows are mea- 

X 2 fur'd 
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fur^d at the fall length and Breadth of their Diame- 
ten. Likewife Crocchet-wsddi&i^s in .S«M)e-work are 
all meafur^d by their full Squares. And there is 
Keafon for ib doing ; for the Trouble in taking their 
Diroenfioiu to work by, the Wade of Glafs in work- 
ing, ftod the Tiflie expended in fetting up, is ^ mor* 
tJuui thft Gkfa can be valued at. 

% VIL Of Masons Worh. 

MAfona do meafure their Work foinctiine» by tie 
Foot ioM^ fometimes by the Foot fuper£cial ; 
and in fome Pisces they meafure their Walling by the 
Rood, thatiiy «t Feet long, and 5 Feet hi^h» which 
is 63 fquare Feeiu Exanpfaa of each are as follow. 

Example i. If a Wall be 97 Feet 5 Inches loBf^ iS 
Feet 3 Inches \a(^ and 2 ^t 3 laches thick j Hpw 
aany folid Feet are contained in thet Wall ? 

F. I. 

97 * V 97.417 

18 $ 18.25 



776 487085 

97 194834 

«4 4 3 * 779556 

600 97417 



160^ 



*T 1777.86025 



1777 xo 3 2.25 

2.3 ' ■' ■ 

3555 8 6 555572050 

444 5 6 9 555572050 

4000 209 4000.1855625 

Mttiti* 



Cii3p> 3* Masoks ^cnL a^g^ 

Mohi^y. tlie Lengthy Height, a^d TUcknefs to- 
gether, and A^ laft ProduA is 4000 Feet z Inches* 
the folid Feet contained in the Wall. 

By Scale and Compajfes. 

Extend the Compafles from i to i8.a;» that Ex« 
tent will reach from 97.417 to 1777.86; then ex* 
tend frottk 1 to I777.86» that Extent will itach from 
2.25 to 4000. 1 8i the folid Content. 

Bxampli a. If a Wall be 107 Feet 9 Inches long» 
and 20 Feet 6 Inches highs How many Feet foperS* 
cial are contamM thierein } 

F« !• ' . " 

107 9 '07.75 

20 o . ao.5 



215s o $3^75 

53 10 6 215500 

■ II ■!■ ■ ■■ ■ ■ ■ • 

2208 10 6 2208.875 

Faeit 2208 Feet 10 Inches. 

By Scale and Cmpaffes. 

Extend the GbmpaAs from i to 107.75, ^^^ ^x* 
tent will reach from 20.6 to 2208.875, the fuperficial 
Feet. 



X 3 ExsmfU 



I 
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Exemph J. If » Wall be 1 13 Feet 3 Inches !«& " 
aod .6 Feet 6 Inches high i How nu*)' Roodi are 
coBUin'd therein I 



F. I. 




I1«.!S 


•" 3 




.6.5 


i6 6 




56i!s 


676 




67350 ■ 


lis 




[ ii"S 


S6 I 6 








«3)i85!.ijs(i9 


i8;a ■ 6 




59' 


JIfrf/ 29 Rocdf 


aSFeM. 


'5 


^ ^<i/tf tfsi Compaffei. 



Extend d» Coinpaflei from 63 to it.;, that Ex- 
tent will rcKb iiom I12.2S t0 29.4Roodi, the Con- 
tent. 
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^e Meafuring of B o^a R d and 

T I M^ E R. 
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$L O/BoA&D Measure. 



T 



O meafore a Board, is oo other bnt to mcaSxnt a 
long Square. 

ExM^U I . If a Board be i6 Inches broad, and 1 3 
Feet long ; How man jr Feet are contained therein \ 

Multiply 16 by 1 3, and the Produd is 208 s which 
divided by iz, gives 17 Feet, and 4 remains, which 
is a third Part of a Foot. 

Or thus : Multiply 156 (the Length in Inches) by 
16, and the FrodttA is 2496 ; which divided by 144^ 
the Quotient is 17 Feet, and 48 remains, which f^ a 
third Part of* 144, the fame as before. 






X* 
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12 : 13 : : 16 
»3 

48 
46 

12)208 

Or, 144: 156: : 16 
16 

936 
156 

144)2496(17,51 
1056 

"48 

• « 

By Scale and Ccmpajfes. 

Extmd the Compaflet from is to 1$, thtt Bxtou 
will reach from 16 to 17! Feet, the Content. 

Or, extend from 144 to 156 {ikit Length in 
Inches) that Extent will lench from 16 to 17 f Bmt, 
the CoAtent. 

Exampli z. If a Board be 19 lachm broadi ftow 
aaeir Inches in Lengthen umit a Foot } 

. ^ ' ' 

Divide 144 by 19, and the Quotient is 7^8 very 
near ; and fo many Inches in Length, if a tfoaid bis 
S9 Inches broad, will make a Foot, 



Inch. Inch. Inch. Inch. 
19 2 144 : 2 I : 7.58 y^r. 



Extend 
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Extend tbe Compaiies from 19 to 144, diat Extent 
will reach from i to 7/58 ; that is, 7 Inches and fome* 
thing more than a half. So, if a Board be 19 Inches 
/^broad, if you take 7 Inches^ and a little more than a 
half with your CompalTes from a Scale of Inches, and 
run tiiat Extent along the Board, from End to End, 
you may find how many Feet that Board contaios 1 or 
you may cut off from that Board any Number of Feet 
dcfxr'd. 

For this Purpofe there is a Line opoft meft ordxnar^r 
Joint-rule-, with a little Table placed upon the End of 
all fuch Numbers as exceed the Length of the Rule, 
as in this little Table annexed. 



1 

12 1 6 
I 2 




4 





5 

2 


8i 
2 I 

6 'j 1 


6 
I 
8 



Here yoo fee, if the Breadth be one Inch» the 
Length mull be 1 2 Feet ; if two JncheSj the Length is 
6 Feet ; if 5 ladiet broad, the Length is 2 Feet 5 
Inches, (fc, 

Tbe^reft of the Lengths are exprefiM in the Ltine, 
thus: If d^ Breadth De 9 Inches, you will find it 
wpxaSt 16 Inches, counted mm the other Bad of the 
Kale ; if the Breadth be 1 1 Inches, thana Uttleabore 
13 ladies will be the Length of a Foot, &r. 

$ It 0/ S Q.V A KD T I M B B E. 

BY SqnarM Timber are here meant all fack as have 
equal Bafes, and the Sides firait and parallel. 
The Rules for meafuringall fuch Solids are fiiewM in 
$ IL of Chap. 2, to which I refer you. 

Examfle 



1 



t^S The Menfuraiion of Part 11. 

Example i If a Piece of Timber be i Foot 3 
Inches (or 15 Indies) (qaareand 18 Feet long. How 
nuD/ iblid Feet are coatam*d therein f 



»5 




r- 1. . 


«5 




> 3 


•— 




» 3 


75 






»5 




» 3 
3 9 


"5 






t8 




169 
6 


iSoo 






i25 




946 


144)4050(28 


.125 


3 
28 I 6 


1170 




• 


180 






360 




« 


726 







Anfwer, 28 Feet and half a Qgtrter. 

Here, inftead of multiplying by 18, where I 
wroaght by Feet and Inches)' I maltiplyM by 6> and 
then oy 3» becaufe 3 tinaes 6 t8~i8, 

Exampii 2. If a Piece of fouarM Timber be 2 Feet 
9 Inches deep, and 1 Foot 7 Inches broerd, ai|d 16 
Feet 9 Inches long. How many Feet of^ Tiinbe^ are 
in that Piece? 

Multiply the Depth, Breadth, and Length together, 
tpd the Prodaft will be the Content. 
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33 F. I. 



19 29 

— I 7 

297 

33 39 



I 

Mi 



7 3 



627 

16.75 4 4 3 

*— — 16 8 o 

3»35 
4389 

3762 

627 




144)10502.25(72.93 

422 
»342 



72 II 2 3 



33 
Anfwer 72 Feet 11 Inches; or, 72 Feet 93^afts. 

By Scale and Compajfes. 

Vqt the firft Example, extend the CompaiTes from 
12 to 15 Inches, (the Side of the Square) that Extent 
will reach from. 1 8 Feet (the Length being twice turn*d 
over) to 28 Feet, and fomething more. ' 

For the fecond Example, find a mean Proportional 
between 1 9 Inches and 33 Inches, by dividing the 
Space between them into two equal Parts ; and the 
Compafs Point will reft upon 25, which is a mean 
Proportional between 19 and 33. 

Then extend the Compaffes from 12 to 25, (the 
Proportional found) that Extent will reach (being twice 
turn'dover) from 16.75 ^^^^ the Length, to 72.93 
Feet, the Content. A 
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• A cbmmoo Error is committed, for want of Art, 
in m^iruringthefelaft Sorts of Solids^ by adding the 
DeiAi and Breadth together, and taking half for the 
Side of a mean Square. This Error, though it be bat 
Imall, when the Depdi and Breadth are pretty near 
equal ; yet if the Diferencc be great, the Error » 
'9txy coniiderable ; iw the Piece of Timber tkus 
ineafurM, will be mow than the Trvth, by a Piece 
whofc Length is equal to the Length of the Piece of 
Timber to be OMafwM, and the Squa«.«qual to half 
the Difference of the A-eadch and Deptl^ as I fhali 
here deraondrate. 

I fay, the Squave GHIK A, 
is greater than the Paral- 
klogram A BCD, by the 
little Square O H P L ; 
for the Parallelogram 
QPIK is equal co the Pa- _^ 
raTlelogram A £ F D ; and J^ 
the Parallelogram GOLQ^ ^ 
is equal to the ParaUelo- 
gram E B C F. Therefore 
the Square is greater than 
the Parallelogram by the lit- 
tle Square O H P L ; which 
was to be provM. 

Othcrwife, you may 
prove it by Numbers, thus s 
the Sum of 33 and 19 is 52 ; 
the half thereof is 26 $ the 

Square of 26 is 676 : And the Produft of the Depth 
and Breadth is 627 ; the Difference of thefe two is 49, 
equal to the Square of half the Difference ; for the 
Difference between 33 and 1913 14, ^Jie Half thereof 
is 7, whofc Square is 49 ; which was to be proved. 

Now, if this 49 be multiply 'd by the Length of the 
Piece, and that Prodiia divided by 144, to bring it 
to Fcc^ and thofe Feet added to the true Content, the 

Sura 
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% 



San» will'be equal to the Content iband by the falfe 
Way mettioned. . *^ 

See the Work of botk. 

33 Depth. 16.75 ^ Length. 

1 9 Breadth. 49 the Squ. of } Diff. 

52 Sum. '5^75 

6700 
j;61uaf — - — 

x6 I44}820.7s(s^ 

156 1007 

s* 143$ 

676 139 

»675 



3380 

4732 
4056 

676 



1243 
910 
460 

Feet. 
To 72.93 the tme Content. 
Add 5.69 |he Part faperfluous. 

Km. 78.62 equal to th« ConteM bjr tbe ftlf« WViy. 
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By Fi it md Inches. F. I. 


• F.^.. 


z z 


o 7 


2 2 


o 7 





o 4 I 

i6 9 



4 


4 




A 


4 


4 


4 


8 


4 


i6. 


9 




75 


I 


4 


3 


6 


3 



5 5 4 
309 

5849 PSart fuperflaons. 
72 1 1 2 3 true Content add. 

. ^ FaireC. 78 7 7 

78 7 7 o eqaal to the Content by the fklfe Way. 

^[•findhonu much in Length mahs a To9t of any fquaii 

7Mir. 

Always divide 1728 (the folid Inches in a Foot} by 
the Area of the Bafe ; ^e Quotient is the Length of 
« Foot. 

This Rale is general for all Timber, which is of 
equal Thickness from End to End, whether it be 
fquare, triangular, maltangular, or round. 

Example I. If a Piece of Timber be 18 Inches 
ff^uare. How much in Length will make a Foot Wii^ 

18 
18 

18 

324) » 728(51 

1620 

108 Aofwer, 5 Inches and }. 

9j 



^i 



Chap. 4. Squared Timier. 243 



By Scale and Compares. 



• n* 



Extend the CompafTes from i to 18, that Extent 
will reach from 18 to 324, the Square or Area of the 
Bafe; then extend from 324 to 1728, that Extent will 
reach down from i to 5 Inches, and | of an Inch. 

Or thus : Extend tbe CompafTes from 1 8 to 41.569, 
that Extent, turned twice ovei from i, will at laR fiJl 
upon 5 ), as before. 

AW, That 41.569 is the fquare Root of 1728. 

Example i. If a Piece of Timber be 22 Inches 
deep, and 15 Inches broad. How much in Length 
will make a Foot ? 



22 

no 

22 



330)1728(5.23 

780 
1200 



210 

Anfwer, 5 Inches and .23 Parts. 

By Scale and Compaffes. 

Extend the Compafles from i to i;, that Extent 
will reach firom 22 to 330; then extend from 530^to 
1728, that Extent will reach from 2 to 5.23 Inches, 
the Length of a Foot* 

y z Thcxe 



^ 



^H* ^^^ MinfuratioH of Part II, 

^ Thefe is a Line for this Parpofe tapon moft ordinary 
Ral^ vfith a little T^Ue at ibe End, of all fach 
Numbers as exceed the Length of the Rule> fuch as 
this anoex'd. ' 



o t o| o^^o|9|o|ii|3|9| Inthet. 



144 I 36 I 16 I 9 I 5 1 4 I 2 I 2 1 I I Feet. 



I I 2\ 3]4[5|6| 7\ 3|9|SiiteoftheSq. 



Here you fee, if the Side of the Square be i» the 
Length Auft be 144 Feet ; if two Inches be the Side 
of the Square^ it mail be 36 Feet in Length, to make a 
folid Foot, i^c. 

If the Side of the Square be not in the litde TaUe, 
you will find it upon the Line ; thus, if the Side of 
the Square be 16 Inches/ you will £ad it againil 6 
Inches and 7 Tenths, counted from the other End of 
the Rule. 

Then if you take the Length of a Foot from the 
Line of Inches with your CompafTes, and run the 
CompaiTes along the Piece, from End to End, you will 
find how many Feet are contained in that Piece i or 
you may cut off any Number of folid Fete that fliall 
be defir'd « but if the Sides of the Piece be unequa!> 
find amean proportionable Number, as is before taught, 
by dividing the Diilance upon the Line of Numbers 
into two equal Parts : Thus, if the Breadth be 25 
Inches, and the Depth 9 Inches, divide the Space 
upon the line of Nombers, into two equal Parts, 
a'nB^ you will find the middle Point at 15 ; fo is 15 
Inches the geometrical mean Pioportional fought; 
then if you look for 1 5 upon the Line above- men- ' 
tionM, yott will ikd 7 Iicbo, afid a Ilttk aiM?e 
balf» to be the Length of a Foot. v 
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Chap. 4* Squared tiinhef. 24$ 

§ III. Of unequal fqmr^d timber. , 

BY unequal fquarM Timber, I rnetn all fuch as 
have unequal Bafei ; that is, fuch as is thicker at 
one End than at the other; and fuch are moft Timber- 
trees when they are hoini, and brought to their 
Squares. 

The ufual Way to meafurefuch Timber, is to take 
a Square about the Middle of the Pieo^ which they 
take to be a mean Square : This Way, when the Piece 
is pretty near as thick at one End arat die other, is 
fomething near the Truth; but when there is a greajt 
Difproportion between the Ends of the Piece, the Er- 
ror is considerable. All fuch Solids being the Fruftums 
of Pyramids, the true Way of meafuring them muft 
be by Sed. VJt. Chap. 2, I (hall give an Example or 
two, which I will work both by the true and falfe 
Ways, whereby yon will fee the Difference. 

ExampU i. If a Piece of Timber be 25 Inches 
square at the greater End, and 9 Inches fquare at the 
lefler End, and 20 Feet long, How many Feet of 
Timber are in that Tree } 



Sum 

IbSTj the Side of the Square la the Middle. 

^ |7 
119 

'7 
^89 
20 



144 )^7^4 0-1^ 
0200 

128 

Anfwer, 40. 13 Feet, by the falfe Way. 



y 3 ^ 
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• By Rule II. Sta. VII. Chap. z. 

IS 25 

9 9 

225 16 Difference of tlie Sides. 

16 

16 
3)256 the Square. 

85 333 
225 



3«o.333 
20 



144)6206.660(43.101 



'^mm 



446 



146 
260 

116 

Anfwer, 43.101 Feft, by the true Way; fa thit 
there is near 3 Feet Difference. 

By Scale and Compares. .. 

Extend from i to 9, that Extent will reach from 
25 (the fame Way) to 225, the Redtangle of the Sides 
of the two Bafes; then the Difference between the 
fiiid Sides is 16; extend from' 3 to 16, that Extent 
will reach from 16 to 85.333, a third Part of die 
Square ; which added to 225, the Sum is 310.333, a 
mean Area: then extend from 144 to 310.333, tiat 

Extent 



Chap* 4 J Squared timber. 247. 

Extent will reach from 20 (the Length) to 43.1 Foot 
the Content the true Way. 

Extend the CompaiTes from 12 to 17, (the Side of 
the middle Square) that Extent will reach from 20, 
(the Length being twice turned over) to 40.1 Foot, 
the Concent by the falfe Way. 

ExampU 2. If a Piece of Timber be 32 laches 
broad, and 20 Inches deep, at the greater End, and 
10 Inches broad, and 6 deep at the Ic^er End, and 
18 Foot long; How many Feet of Timber are in 
that Piece ? 

Rule I. Sea. VIL Chap. 2. 

32 6 

20 10 



640 60 

60 



3 8400 ( < 9 S '9 59 ^^^^ Prcportiona] 

I 640 thp greater Bafc. 

- 60 the leiTer Safe; 



29)284 

385)2300 897.959 the Sum. 

3909)37500 6 \ Height. 

39x85)231900 ■ 
391909)3597500 Si7S'7S^ 
' i44'537$-7S4(37-35 

1055 
477 

45S 



^3 



And 



il4B fbe MmfarathH if Part II. 

• AddfjJ «j}Add 

Sum 4t s<6 Stun. 
Half 21 BsHaK 

ii 

273 Aret in tlie Middle. 
18 Length. 

mmmmmmmm 

i44)49»4(34-»* 




72 Feet. 

* # ^, I Content the true Way 17.13 

^'f'^^' i Content the falfe Way 34. |l 

i(y ^^^/^ i7;^i Compaffes. 

Extend the Cotnpaifes from i to 20, that Extent 
will r^ch from 32 to 640^ the Area of the greater 
Bafe. 

Then extend from i to 10, that Extent will reach 
from 6 to 6oy the Area of the kfier Bafe : Then ex* 
tend from i to 60, that Extent will reach from 640 
to 38400, the Product of the two Areas: Find the 
fquare Root thereof, by dividing the Space between 
I and 3 8400 into two equal Parts, fo you will find 
the middle Point at 195-9591 the Root fought } which 

is 
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is 9, mean Proportional between the greater and leflTer 
Areas; then add the mean Proportional aad two 
Areas together, and the Sum is 89$. 9^9 s which mnl* 
tiply'd by 6 (a ditrd Part of the Length), by ex- 
tending from I to 6t that Extent will mch fiom 
^9S'959 ^ 5375*75« ^^tti extend from 144 lo 
S 375*75, ancf that Extent will reach from i to 37.3s 
Feet, the true Content. 

For the falfe Way, half the Sum of die Breadths Is 
zi, which is the Breadth in the Middle ; and half 
the Sum of the Depths is 13 : Extend from 1 to 13, 
that Extent wiH rciich from 21 to 273, the Area of 
the middle Bafe : Then extend from 144 to 273, that 
Extent will reach from 18; the Length, to 34.12, the 
Content the falfe Way. 



% IV. Of Viouui STimher^ whcfe Safes are 

equal. 

TH E ufual Way to meafare roind Timber-trees 
is to gkt them about the Middle wi)h a String, 
and take the fourth Part of that Girth for the Side of 
a Square, by which they meafnre the Piece of Tim- 
ber as if it was fqaaj'e. 

But that this is an Error, I fball make appear as 
follows. If the Circumference of a Circle be i, the 
Area will be .07958 ; then die fourth Part of 1 is 
.25, which fifoar^d makes .0625 ; this they take for 
a mean Area, inilead of .07958 : Therefore the true 
Content always bears fuch Proportion to the Content 
found by the aforefaid cufiomary falfe Way, as .07958^ 
to .06251 which is nearly as 23 to 18; fo that 
in meafnring by that cuftomary falfe Way, there is 
above the one fifth Part loft, of what the true Con- 
tent ought to be. 

This 



»50 ^e Menfuratiofk of Part 111 

This £rrar» tho^ it has been ib oft^n confuted, yet 
It is grown fo cuftomary in all Places, that there is 
little Hope of my prevailing with Men that are fo 
wedded to % to embrace Ae Trath : I (hall there^ 
fi>re» in the following Eicampl^s, (hew how to work* 
both the true Way, and alfo the hXk or cuHomary 
Way. 

Exampli I. If a Pieee of Timber be 96 Inches in 
Circomference or Girth, and 18 Feet long, Howmanj^ 
Feet of Timber are contain^ therein ? 

A 4th Part of 96 is 24' 

576 Area Bafe, 
18 

4608 
576 

^mmmmmmm 
144)10368(72 
1008 




288 — - 

288 72 



Content the falfe Way, 72 Feet. 



Thea 
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Thch tic true Way. 
96 

96 • 

576 
864 • , 

92.16 

460S0 
81944 

733.40928thcAr€abyProb. 5.Sca.lX.Chap.i. 
18 



< 



«n 



586727424 
75340928 

144 )1 32oi>3g70 4('94.67 

241 

973 The true Content 91.67 Feet. 

1096 



By Scak and Compajfes. 

Extend from 12 to 24 (the fourth Part of the 
Girth), that Extent turn'd twice over from 18 I^cet 
(the Length), will at lail fall upon 72 Feet, the Con- 
tent the cuflomary Way. 

Bxtend from 42.54 to 96 (the Girth), that Exfent 
will reach from 18 ¥ttt, tum'd twke over, to 91.67 
feet, the true Contlbt. 

Epcamfli 



\k.. 



152 tbi Mtnfwstiim of P«cn. 

Examptet. If a ?Uob of Timber be Sf6 Inchei 
Girth, and 20 Fcet^ long. How many Feet are con- 
^in'd therein ? 

The fourth Pftrt of 86 is 21 .$ 

21.5 

F. I. P. — ** 

1 9 6 i07S 

196 215 

430 



« 9 


6 




« 4 


I 


6 





10 


9 


3 « 


6 


3 






20 



462.25 
20 



i44)9a4y.oo(^4-« 

605 
64 2 5 o 290 

20 
The Content the i^fe Way^ 64.2 Feet , 






I 



< -^^ 



If; 



J^ the tnw W4jr« 




7396 



m 



564 

S-I77Z 

20 



.667 



# >< t 



91 

By Scale and Compajfesl 

Extend from la to ^x,^^ xhix Extent turnM twkie 
over from 2o» will reach Hx lail to 64.2 Feet, the 
^Content the falfe Way. 

Extend from 42.54 to S6, that Extent, tiimM twice 
ever from 20, will at hft faU «poft §1.74 Fecl^ the 
tfus ConttoC. 

Theie Cylindrical Proportions may be ireryi ea£t|r 
'Wiotig^t apon the Line of Nambers. 

Z Pr§Hm 



%$4^ The MenfuraHcn pf Part IL 

Problim I . Having the Diameter of a Cylinder is 
lackes, to find the Lmrgth of a'Fc^t. 

Suppofe the Diame^^ 22.6 Inches. 

At 22.i6 is to 46.9»<iQ is -I to a fourth Number; 
and that to the Length of <a Foot in Inches 4.3. 

Extend the Compafts from 22 6 to 46.9, that Ex- 
tent will reach from i cpu>foorth Number; then turn 
them over again, and that ^11 reach to 4.3 Inches. 

Pr^hiiM 2, Having (JielllLiameter in Foot-meafare, 
\o find the Length of a iTaot JA Foot-meafure. 

Suppofe the Diameter %M Feet. 

Then, as 1.8S is to i.iiS, ib is i to afourth Num- 
ber ; and fo is that to the l.engih of a Foot in Foot- 
meafure, .^58. 

Extend theCompaflesTrom f.S^ to 1.128, thatEx- 
tent^ tnmM twice fromf, will rc^ch to .358 Pans(^ 
a Foot. 

ProUem 3. Haymg tha ti^itt^mftreooe in indies^ to 
find the Length of a Foot in Inches. 

Suppofe the Circomferen^e.7( Inches. 

Then as 71 is to 247. 36, -fo is i to a fourth Nua- 
ber ; and fo ii that to the Length of a Foot in Inches, 

Extend the Q>i9fa^s ,6001 71 to 147.J6, that Ex- 
tent, turned twice from i, will reach to 4.3 Inches, 
■the Length of a Foot, . 

Prohlm 4. Having the Circumference in Foot- 
mftafure, to Sntithc Length of i Foot in Foot-mea- 
fure. •-»-;'' 

. Suppoie the Cirfnmferenoe 5.92 Feet. 

Then, ar;.92 is to 3.345, ^ '^ ^ ^^^ fourth Num- 
ber ; and fo is that to the Xength -of a Foot in Foot- 
n^eafure,..358, 

Jjctend 



Chap, 4. :f^^fi»^<.A ^SS. 

J^j^t/uA' |Kr Qoa^paiTes from $.92; to ).545» that 
Extent, t>irn*d tyrkc over frpp ij( H^ll f^l ugoft .35^ 
Barcsof.aiipot. , ,. • nil ''• 

Pr^Utm 5. Having the Diameter in Inches; and 
tile Length in Inehet, to ^find'thfe^C^nteat in indies. 

Sappbfe the Diameter 22:6 Inches/ and theLengtft 
I561nc1ies; dr i3';F^^tt^ < 4 » 5 . . . 

TJacnv. as^ 1^ 128 ' is to 22.6; Ta is 1 j6*to a fourthf 
Number'; and fo is that, to 'tHe'^Gohfenl in Infhes^ 

62674. .::./.:....,.. 

Extend the Compares from i.itf to 22.6, that 
Extent,^ tttra'dtwiQcfrom 156, wiU fidl upon 62674. 
Inches^. th» Content. 

Nofe; That x.128 is ihe Diameter when- the Side of 
the Square is equal to i« 



» • » / 



T ■> »i 



.PjpabhuL^^ .^Hfvti|g.th9-Di^el^r^ip Fpot.qieafare^ 
and Length in Feet,' to find the Content in Feet. 

Suppose the Diameter 1.88 Feet, and the Length 
13 Feet. - i 

Then, as 1.128 is to 1.88, fo is 13 'to a fonrtlr 
Number i ^dfo is that to the Content in Feet 
36.27. * • • . 

Extend from 1. 128 to 1.88, that. Extent A^um^ds 
twfce froiri 13, will fall. upon 36,27. • * ' 

BtaMem 7. Having the^ Diameter in Inches, and •■ 
Length in Inches, to find the Content in Feet.. 

Sappofe^tiic Diameter a2»6 Inches, and t^e Length ^ 
156 Inches. 

'Th^n}'aS'46.9ib to 22.6, ib is 't 5^ to a fou#th 
Number ^ and^fQ is that /tot thd^ Content in. Feet^ 
36.27. 

Extend from 46.9 to 22.6, that Extent, turn'd 
twice from 15.6, will fall upon 36.27 Feet, die Con- 
tent. 
Npti^ That 46.9 is the Diameter of a Circle, whofe 

Areii^i6*i728. 

Z z fhtkmo 



2S^ 7^ Mmfurathn if tM 11^ 

ProUtm 8. Hiving the Ditmettr in Inches^ tnd 
Itagdi in Feet, to ihd Ac Gontent in Peat. 

Soppofe the Diameter zzA Inches, ztAibt Length 
M Feet. 

Thea^ at 13.54 it 10 «2.6, (b is 13 to a fonrtk 
Kiimbtr & tad io 11 that feo. the Cdatint in Fee^ 36.27. 

Bxtend from 13.54 to 2;l6» that gxtcnt^ t^m*4 
twice fivm 13* will fall upon 36.27. 

iV#/«^ That 1 3.54 ia the Diameter ^ a Cirde, when 
Ae Area it 144. 

FrAlim 9. Hartng the Cfrcumfefelice in Inches^ 
and Length in Inches, to find the Content in Inches. 

Sapf ofe the CixoiaUerence 71, and |he Length 156 

Inches. 

• ■ ^ 

Then, at 3.545 it to 719 fp is 156 to a fbarth 
Nnmber; and fo it Ant to62j(74^ the Onttene^in 
Inchet; 

Extend the Gompainit ftoai J^US tf%t^% ^nK &c* 
tent tum'd twice from 156, will ndl upon 626^, the 
Ceottat. 

Ihiu. That 3^54^ is theCircnmftieAcqt wtcn tbiH 
Side of the Square is equal to i. 

Prohhm lb. Having^ the Circumference ih Feet^^ and 
Length in Feet, to find the Content in Feet. 

Sappofc the Cstmnafiuenfie 5.9a F«et» and length 
13 Feet. 

Then, at 3-. J45 ia'ta^f.yzv fii^ia 13^ to.a fioNtfth. 
Nnmber ; and lo is that to 36. 27. 

Extend iirom ? ;<4^ ^ $*9a» ili^STCtnt, tnm'd; 
twice fivm bl3^ wili mtt upoo} 36427 Fen^ the Cfise^ 
tent. 



BrMtm 



Problim XI. Having the Cireinnferenee. in Indies, 
ttiiSlM^ in Jfncto; to And tile Gontetic in Feet. 

Suppofe the Circumlbeiice 71 Inches* and Length 
156 Inches. 

Then, at i^f*^ ifl to 71^ ib is 156, to a fbntth-' 
If nnbcr 1 aad fo is that to the Content in Feet i6.%j. 

Bxiend the Coidpafts from 147.56 to 71, that w« 
tcn^ foni'd twice from 156^ will &11 npon 96.27 
Peet^ the Content. 

Ntn, That 147.36 is'lhe Cifcnsderence of aCiioitf 
wliofe Axea is' 1726^ 



Fr$Utm 1 ij^ Having, the Oiicoflnieience in 
- and Length in Feet, to find the Content in Feet. 

8ttpp<^ th« CiicmnfewBCo 71 Indkes* and Lengdl 

Then* as 42.54 is to 71*. iiris 1 5 to a ftnrA Ntim^ 
ber ; alid fo ij that to the Content in Feet 36.27. 

I^end the Compaflcs from ^2.5410 yi, that Bx^' 
tent, tornM twict notti 13, will mdl to 36.27 Feet, 
the Content. 

Noti, That 42.54 is^the Ciitamference of a Cirdii*^ 
whofe Area^ii^i44. 
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258 7he Menfuration of Part IK 

§ V. Cy Round Timberj^ wbofe Bafes art 

unequal. 

TH £ ufiial Way to meafure round Timber, (as T 
fidd before) h to take a fburtk Part' of the Girth 
in the middle of the Piece, for the Side of a mean 
Square. But this Way I have proved to be erroneoas 
in Timber that h ail U&e Way of an equal Thicknefs •> 
and it muft be much more fo in Timber that is taper- . 
ing ; and the more tapering it is, the greater is the 
Brror : for to the Error in the laft Sedion, there is 
stdded the Enor in the third Sedion ; therefore, to 
Bieafore all fucH Timber according to Art and Truth, 
fnch a Piece ought to be confiderM as a Fruilum of a. 
Cone, and Ihould be mcafur'd by the Rules given 
in Sedtioa VIII. Chapter 2. by which Rules the fU- 
lowing Exanptples, are . wrought*. 

Example i, If a Piece of Timber be 9 Inches Dtsh 
JOeter at the leiTer End, and 36 Inches at the other 
End, and 24 Feet long^ How many Feet of Timber. 
are therein ? 

35 3jlstthtraa. 

9 9.1 

AeS. 324: ^7 Difference.. 

27 



ft 

.1 




31)729 the Square.* 

243. one Third. 
324 Redangle add. 




7^5* 



Chap. 4: Round fimier^ a^g. 

•7854 
567 

54978 

47124, 
•39270 

A Mean Area 445.3218 

m 

I7812872; 
8906436. 

144) 10687.7232(74. 2j8cr 

607' 

3»7 

tmmmmmmmum 

4- 
Anfwer, 74,22 Feeti 

Or tbusy by Feet and iHcbes:. 



p. 

3 



I. 
P 

9 


F. I; 

2-- j-Oifierencc. . 

i 3 


3-. 


6 9' 




509 the Square. 

1 8 3 one Third, 

2 3. Redaogle added. 



S- iJi y* mean Square. 



Thenj 



1 

Taoi^jUkif IS to J I, fo is 3^1 1 3 to du Ar«u 



r— ^^•^ 


J 
11 




7)« 3 


9 




2) 6 2. 


3 




3 > 


I 
9 


6 
6 


it & 


o 

4 



74 5 o o 

Here, inftead^f dividing* by 14^.1 divide by » 7 and 
by 2, becaofe twice 7 is 14. 

And tnftead of multiply iog by 24 Feet, the Lengthy* 
I multiply by 6 and by 4, j^caufe 6 times 4 is 24* 

By Scale and Compafti fUi^kmo troublefome. 

Examfk ti It » Pieet of IKimber'be 1^ Inches ^ 
Circumference at one End, and 32 inches Circamference'. 
at tiie other End, and 21 Feeff long, Hov^suuay Feet 
of Timber are conantt'dlfiikat Piece ? 



US 



* 136. 136 

3« ' 3a .. 

272 104 Difieroicak 

408 104^ 



4352- 4*6^ 

104a 



3)10816 die Sqaar«^ 

■ ■ H I ^ 11 , , 

3605.333-one Third. 
435 2 lUdangle addL 

7957.^3^ a nesa-Circttiof. iqaar'd. 

7*615997- 
55701331 



633.24454oi4ifae mtmlttiu 
21 

— ^ ^ ' 



*a3«44S^or4, 
126648912028 






13298.13576294 
I44)i3298.i3(9r;34* 

33« 

501 
69J 

H7 
Anfwer, 9^:34 Feeti 



^i 



1 



'i6z V'bt Menfuratioir of FartllX 

» By Feet and Incb^i. thus ^ 



F. L 


r. 


p. 


i^> 4 


8 




z 2 


8 


a 



zz 8 69 4 

768 594 



dk«- 



5P 2 8^ 3)75 > 4tlf6Sqaare% 
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f§ TI. Of the Five Regular Bodies. 
np HES E Bodies may all be . mcafui^'d by the 4th 
J^ Se^licm of Chap, z/cxccprit • be the Cube, or 
Hexaedron, which is already meafur'd in Section I. of 
Aat Chapter. 

' A Tetraedron is a Sond, con- . 
tain*d under four equal and 
^ullatera! Triangles; 

Let ABCD be a Tetraedron, 
ttrhofe Side is 12 Inches, the 
perpendiddar Height ^*798 a^ 
Inches. . ^ 

% Sffti V.-Chap. I. the Area of the Trianglc.will 
ic found 62.352; a third Part of it is 20,784, which 
Jnultiply'd, by the perpendicular Height, the Produa 
is 203.641632 folid Inchet., the Content. 

10.392 the Perpendicular of the Triaoele. 
61ialftheSide. 




62.3 $2 Area of the Triangle. 

20.784 one third Part. 
9.798 the j>erpendftular Height. 

. 'r6627a 

187056 
145488 
187056 , 



20^641632 



The 



S&4 ^^ Menfiirction of Part JI^ 

TIh fuperficial Content it fonr times the Ares of 
-tbe Triuel^ «/«. 249^.08 Inches becade tl»ee in 
4 Triangle*. ^ 

2. Of tit OcTASPROH.. 

The OaacdroD if t Bodf 
contutt'd under eight cqiud. 
and q^niUaartl Triuiglet. 

O LetABCP^bcuOOw- 
jrra*. wbofe Side li it I&-^ 
dm i tke CoWBt &did and 
fapfrfidal ■•'leqoir'd. 

'Ar OAttedran ii cM^)«tM of tvo qoadnqgdv 
Tyramids join'd together by their Bafes j therefon ^ 
the Area of the Baie be tnultiplied into a third Part rf 
the Lengdi oftoth Pyramidi, the Prodna wSl be die 
fwu Content. 

-{.6568 a t}urd Part of the Length. 



8i+S79» ** Solidity. 

Tbe fuperficial Content will be Jaft denbteto thM 
of the Tctwedron, wk. 498.816, becaufe the Side of 
this it fuppoi'd to be eqiud to the Side of tbati and 
becaufe the Oflaedroii it coMain'd under «ighF Tri- 
aii£lei> and ^he Tctnedioii but ondo- fow. 



3. or 



' Chap. 4. the jive R^alar SoUel. a^S 

L 3. (>f tbeI>OV%GAE9XO»*.^ 

\ The Dodecaedron fs ■ folid Body contuud Bud* 

r twelve pcDtangulu' Ptui»> 

LetABCDEFG 1 

' HIKbeaDodeca- 
I tdron, each Side 

thereof being iz 
I Inches ; the Cod- If 
: tent {olid and foper- 

icial is required. 
The Solidity oF 
' the Dodrcacdron it 

Gompos'd ofi 2 pcQ' 
I tangled ?yiinadif 
\ whofe Vertcxes all 

; meet in the Ceotre. . , . •■ 1^ 

I Therefore, Jf we find theSolidity of one of thofe^- 
S ramid), and multiply that by iz.that ProdaftwiUfcB 
! the Solidity of the Dodecawlron. 
' The Altitude of otieoftbe pent«iigled Pyramidi wiU 
I be found to be 13.36219' 

The Pe^ndiculM of the Pentagon will be 
' 8.ic8ig2 

^ahalfSumoftheflrfei. 



] 



247.748760 Area of the Pentagon. ^^ 

604S+-+ A thirdP«t of 13.36219 ittvertA 

99099 S04 

99099SO 

123874+ 

99099 

14S6 

1103.48783 Content of one Pynniid. 

12 

13241.85396 The Solidity of ttaDod«ttedn«. 
'■ A a * 



?66 ^e MenfitratioH of . fartll. 

le Area of tb 
iduawiltbe 



If the Area of the Pentagon be mnltiply'd by 
the Prodna wilt be the fuper&dal CoBicoti 



2972.98512 the fuperficial Content. 
4. Of the IcosAED&oN. 



The Icolaedron u 
a folid Body, ctm- 
tain'd under twenty 
equal and equilateral 
Triangles. 

Let ABCDEFGHI 
be an Icofaedron, each 
Side thereof beiog la 
Inchec the Content 
folid and fjipcrfidal it 
required. 



The Icolaedron is eompos'd «f twenty trtaDgalar 
Pyramids, with their Vertexea aU joinins in the 
Centre. . , - 

Therefore, if the folid Content of one Pyninid be 
multiply'd by 20, the Prodod ii the whole foM 
CoDMDt of the Ico&edron. 
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10.39224 the Perpendicular of the Triaugle. 
6 half the. Side. 



62.35344 

20 



1247.06880 

3.0230456 third Part of the Altitude of the Pyramid 
44553.26 



«« 



181382736 

6046091 

906914 

151152 

9069 

1209 

12t 

188.49729a 
20 



3769.945840 the Solidity, 

The faperficial Content tt^j.oSZt. 
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By tliefe Figures yoo may cut Atk Bodies in tne 
Pailboard, cutting all the Lines half through, and fo 

tuxn thexh up and glue them. 

• • * J 
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Chap«4- the Five Regular B^es. zt^ 



A T ABLE Jbewing the Solidity and Super- 
ficial Content of any of the regular Bodies ^ 
the Side being i, or Unity* 



The Names 
of the Bo- 
dies. 



Tetraedron 
Odbiedron 
Hexaedron 
Icofaedrpn 
I Dodecaedron 






The 
Solidity. 



0.1178511 
0.4714045 
1 .0000000 
2.181695 



Superficies. 



1. 73205 1 
3.464102 
6«oooooo 
8.660254 
20.645739 



By this Table, the Content, either foperfidal or 
folid, of any of thefe Bodies, may very readily be 
found ; for all like fuperficial Figures are in Propor- 
tion one to another, as are the Squares of their like 
Sides : Therefore it will be. As the Square of i 
(which is 1 ) is to the fuperiicial Content in the Table 1 
fo is the Square of the ^ide of the like Body, to the 
fuperficial Content of the fame Body. Therefore, if 
the Number is the Tabl^ bc^pkuhij^y^ by the Square 
of the Side given, the Prodti^ is the foperficial Con« 
tpnt nquir'd. 

A^in, all lilse Solids j»ce in f^ch Prco^artioo to 
each other, as are th^ Cubes of their like Sides. 
.Therefore it wsU bea$ i (which is the Cube of 1} 
is to. thefqlid Content m the Table, fo is the Cube 
of the Side given, to the foKd Content re^uir'd« 
Therefore, if the Number in the Table be multiply *d 
by the Cube of the given Side, the Produ^ will be the 
folid Content of the fame Body. 
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270 Stbe Menfuration of Part II. 

Example i. If the Side of a Dodecaedron be 12 
Inches (as before)^ what is the Content folid and fu- 
per£cial ? 

7.6631 19 the tabular Number. 
1728 the Cube of the Side. 

61304952 
15326238 
53641833 
7663 1 19 



13241.869632 the folid Content, nearly the fame as 

(before. 
20.645729 the tabular Number. 

144 the Square of the Side. 



82582916 
82582916 
20645729 



2972.984976 the fuperficial Content. 

By Seah and Compaffes. 

' ' ' ' . '. 

Extend from i to 12 (the Side), that Extent being 
turned three times over from 7.631 19, will at iaft b}\ 
upon 1 3 241 .86, &r. the folid Content. 

And if you apply the fame Extent twice hem 
20.645729, it will at laft &U upon 2972.98, &^. the 
fupeii&cial Content. 
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Example 2 . If the Side of an Oaacdron be 20 Inches, 
what is the Content folrd and fupcrficial ? 

.4714045 the tabular Number. 

8000 the Cube of the Side, 

(3771. 2 360000 the folid Content. 

3.464102 the tabular Number. 
• 400 the Square of the Side. 



1385.640800 the fuperficial Content. 

By Scale and Conipajjes. 

Extend from 1 to 20, that Extent, turn'd three 
times over from .4714045, will at laft fall upon 
3771.236, the folid Content. The iame Extent 
turn'd twice over from 3.464, &fr. will at laft fall 
upon 1335.64, the fuperddal Content. 

§ VII. How to 'meafure any irrepilar 

, . Solid. 

IF you have any Piece of Wood or Stone that is 
craggy and uneven, and you defire to iind the 
Solidity, put the Solid into any regular VeiTel, as a 
Tub, a Ciftern, or the like, and pour in as much Wa- 
ter as will juft cover it ; then take out the Solid, and 
meafure how much the Fall of the Water is^ and to 
find the Solidity of that Fart of the VeiTel. ^ 



Mxamflg 



Z'jz ^ Menfuratiott ef^ See. ' Fare II. <l 

ExampU, Suppofca Piece of Wood or Stone to be 
ineafur'd, and iuppo& a Tub 3> lochu Diameter, 
into which let the Stone or Wood be put, and cover'd 
with Water ; then, when the Striid ii taken outi fup- 
pofcthe Fall of the Water 14 Inches ) fqaare 32, and 
multiply the Scjuare by .78;4> the ProduA w^l be 
804.3496, the Area of the Bafej wluch multiply'd 
by 14, the Depth or Fall of the Water, and the Pro- 
dnflii 1 1 2^9.49, i£t. which divided by 17x8, the 
Quotient u 6,5 1 Feet i and b mucb ia the fblid Cob- 
WDt requir'd. 
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C H A P. V. 

FraSiical ^eftions in Me asu K INO. 

^jufii»H t. T P ft Fakement be 47 Feet 9 Inches long, 
J- and 1 8 Feet 6 InchM broad, J demand 
Iwwinany Yards ace conuuwd thumi 

P. L F. r. 

47-75 
18.5 



S I ''•^'- 



3.76 o >J87S 

47 jSaoo 

n "> S 477S 

9 



+ 6 • 9)"33?S 



SS] 4 6 99.1 

AoTwer, 98 Yarda i Foot. 
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*74 Praetical ^efiions. Part II 

^ft. z. There is a Room, whofe Length is 21. c 
Feet, and the Breadth 17.5 Feet, is to be pav'd with 
Stones, each 1 8 Inches fquare : I demand how many .' 
iiich Stones will pave it ? * 

*'5 1.5 1 

•075 75 

»50S IS 



215 



».«s)376.2s{i67 

I5I2 
1625 



2.25 Area of one Stone^ 



50 Anfwer, t67St0Be«. 

* 

j^//. 3. There is a Room 109 Feet 9 Inches about, 
and 9 Feet 3 Inches high, which is ajl (except two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 9 
Inches broad) to be hung with Tapefhy that is EU- 
broad : I defire to know how many Yards will hang 
the (aid Room ? 

From the Content of the Room, fubtraa the Coh# 
tent of the Windows, and divide the Remainder by 
the fquarc Feet in a Yard of Tapeftry. 



. \ 



375 



Chap. 5. PraSHcal^eJUom. £75 

,3.75 109.7s length.,, . 5.75 

3 9.25 Bfeadth; 6.5 

11.25 54875 " ^' 2875 

21950 3450 

98775 • 

iQi5*i87i 0)atent of theRoom. 2 
74.75 Uontent of tht Windows fub.— — — 



11.25)9404375(83.59 

4043 
6687 

10625 



74.75« 



[> 



500 
Anfwcr, 83.59 Yards. 

^ft* 4. If the Axis of a Globe be 27.5 Inches, I 
4emand the Content, folid and fuperficial. 

r 

3'?4«^ 

. 27.5 



157080 
219912 
62 

86.391400 tie Circumference* 






•6.394 
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t^S ^ PtaSHcal ^uefiitms. Part. II. 

^.394 tkeCircamferenoe* 
27.^ Clie Diameter. 

604758 

t 71768 



^*3 75-^3 50 ^ fuperfdal Cdntent. 
395.9725 afixth Part. 

»979«625 

37/f.«075 

79 » 9450 



10889.24375 

. - 5 6.3 FeetiWid 

Anrwcr. ^ ,5.49 Pcct fupcrfidal. 

.^tf^. 5. Tkere m the Fruilrum of a Globe, the 
Diameter of whofe Bafe is 24 Inches, and the Alti- 
tude thereof is 10 Inches; what is the Content folid i 
and fuperficial ? j 

Find the Superficies as is dirtded in Page 1 88, and ' 
24 the Solidity by the firH Theorem in Page 1 90. 

«4h -7854 . -7^54 20 

96 . 576 400 20 

48 



•Mia 



47124 314.16000 409 

576 54978 

39^70 

45^.3904?^^ 
314.16 J 

766.^504 the Carve Superficies. 
452.3904 thcBafeadd 

I zi 8,0408 \ thewhok fupcrfidal 
I Content in laches. 
4 »z 



Chap. 5- Tramcal ^efiim. z^% 



12 X 12=7144 

3 



432 

lOQ the Square of the Alt. add* 

532 the Sam. 
10 midtiply by tlie Alt. 

5320 
5236multq>l}r. 

31920 
15900 
10040 
26600 

2785.1520 the Solidity in Inches. 
^ft. 6. If a Tree girt 18 Feet 6 Inches, and be 
24 Feet long ; how many Tons of Timber are ooa* 
tain'd in that Tree ? 
F. I. 
4)18 6 the Girth. 



4 

4 


7 
7 


6 a4 
6 


18 


6 





2 


8 


4 6 




2 


3 9 


31 


4 


8 3 
6 


X7» 


4 


I 6 
4 


4l<>)S>l3 


4 


6 



Here I multiply by 
6 and by 4^ becauft 6 
times 4 Is 24. 



I : 



12 33 

J^nfwes. 1 2 Tons 3 3 Feet 4 Inches 6 Patrt^. 

B b m$. 



to 

I 



F. 


I. 


33 


7 the Length. 


i8 


9 the Breath. 


^64 


« 


iK 




16 


9 6 


8 


4 9 


9 





I 


60 



629 8 3 
590 the Depth* 



3H8 5 ^ 
314 10* I 

'57 5 o 



r ♦ 
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27« Praaic»l ^tfiions. Paitll. 

iV(9/#y That 40 Feet of Timber is a Ton, and 50 
Feet a Load. 

Note alfo^ That 4 Feet broad, 4 Feet deep, and 8 
Feet longi i&a Choiilof Fire* wood, that is, 128 cu- 
bical Feet. 

^ft. 7. Thffff U a Cellar, to be dag by the FIoor» \ 
fvhofe Length is 33 Feet 7 Itiches, and the Breadth i 
is 18 Feet 9 Inches, and its Depth ia to be 5 Feet 9 
Inches; I demand how many Floors of Eardi are in 
that Cellar. 



334)3620 8 4(11 

Is 

Anfwer, it Floors 56 Fceu 

JVe//, That i5 Feet fquare, and a Foq* im, i» • 
floor of Sat^, tfast i»i SH^W F«tf. . : 



"^^^^^ 
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^efi, 8. There is 1a Roof covered with Tiles, 
wliofe Depth on both Sides (with the ufual Allow- 
ance at the Eaves] is 35 Feet 6 Inches, and the 
Length 48 Feet 9 Inches ; How many Squares of 
Tiling are contain'd therein ? 



F. 


I. 


% 






4« 
35 


9 
6 








240 










>44 
24 

17 


t 


6 








8 


9 









17/30 


7 


6 




Anfweff 1 


17 Squares 


30 


Fce4. 



^uijf. 9. There is a Cone, whofe Diameter at cht 

Bafe is 42 Inches, and the perpendicular Height 94 

Inches, and it is required to cut off two folid Feet 

.from the top End thereof } I demand what Length 

upon the Perpendicular muft be cut oflF ? 



r S b 2 P 



I 



1 

1 

PraSlical SljfeJUm. P»t IL 

42 172S 94 
42 2 94 

^4 3456 376 
168 846 



\l^A 8836 Square. 

94 



•7854 



7056 



8820 35344 
14112 79524 



12348 

— — — ■ H I ^ 

1385.4456 

94 

55417824 
1 24690 1 04 



830584 the Cube. 



3)130231.8864 



43410.6288 
All ttee folid Bodies are in triplicate Reafbft of 
their homologous Sides by Eu€. 12, 12; 12, i8j and 
1 1» 33 : therefore it will be. 

Solidity of the Cone. Cub. Ale. Solidity of 2 Feet A 

43410.6288 : 830584 : : 3456: F 

345^ 

4983504 
4152920 
3322336 
2491752 , 



• • • • 



434105288)2870498304(66124 the Cube of the 

" " " 27^7^ ^^'^S*- 

5396803 

1055740 

187528 

66x2^ 
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66124(40.43 
64 
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2 1 2400a RefcAvend, 
It 

492 Oivifor. 

120 * ' 

4800 

48120 Divifor. 

64- 
1920 
19200 

1939264 Subtrahend. 

>S47 3600a fUfolvendi 

1212 
499648 



4897692 Divifor. 



»7 
10908 

1468944 



147003507 Subtrahend* 

37732493 

jinfnuir. The Length upon the Perpcndicatar muft 
be 40.43 Inches. If it had been 3 Feet, the Length 
liad been 46.29 Inches. ^ 

Bb 3 H 



282 PruHical ^sfims. Part 11^ 

If two Feet were to be cut off from the Bottom, or 
greateft End, then from 43410. 62 8 8 Aibtradt 3456, 
and the Remainder is 39954 6288. Then fay, 

43+10.6288 : 830584 : : 39954.6f88 . 

830584 

1598185152 
I598i85i5»- - 
31 96370 J04 

'9Q773M4®' 
1 1986388640 

3196370304 

■ ■ ■ ■■' ■ 

i34io.6288)33i8567S4O7.ti9z<7044S9(9»-4 

7.29 



• » . • • 



279823524 

'9359751 
1995500 

259075 

42022 



3S4S9 

27 
245 



2952 



•^ 



2457 



271 
»43 

24571 

10888000 

273 
\ 24843 



mmmm' 



248703 

Anfiwer. It mud be cut at 91.4 Inches from the 
Top, or 2.6 Inches from the Bottom, 



S?'A 
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^eft. 10. If a fquare Piece of Timber be 12 Feet 
long, and if the Side of the: Square of the greater 
Bafe be 21 Inches, and the Side of the Square of the 
lefier Saie be 3 Inches ; How far mufl I meafure from 
the greater End, to cat off 5 folid Feet ? 

Firft, find the Length of the whole Pyramid, thus 5 
the Difference bctwee©: 21 and .5 is 18: Then, 
Djff. Length, great. Length 
As 1$ : 1:2 : :.2i : 14 
So I find the whole Length of die Pjrtadid 14. 
Feet, or 168 Inches. 

The ibitd Ceotctft of (he whole Pyramid is S4896 
Inches, and the folid Cont^At of 5 Feet is 8640 ;. 
which AifatrajM from 24696, there rttnaifM i6o$6 
laches. Then, the C«be of 168 {the Length), ie 
4741652.. Then^ 

24*696 : 4741632 : : 16056 : 
3082752, whofe Cube Root is 145.54 » fubtraft this; 
Root from 168 (the Length), and there remain 
22.46 Inches, wbkh is the Length of 5 foiid Feet at 
the great End. 

^eft, 1 1 . Three Men bought a Grinding-ifone of 
40 Inches Diameier, which coft 20 Shillings j of 
which Sam the firH Man paid 9 Shillings, the fecond 
6 Shillings, and the third 5 Shillings : I demand how 
much of the Stone each Man muft grind down, pro- 
portionable to the Money he paid ? 

-%> 

All Cirdcs are in duplicate Reafon of their Diame- 
ter, by Euc, i2y z. 

Square the Scmidiameter, which makes 400. Then 

8. Square, s. 
20 : 400 : : 9: 180 

This 180 is the Square of the Semidiamctcr of the 
Circle belonging to the firft Man. 

S And, 






0i%4 PraBical ^efiions. Part It 

8. 8r 

Andy 20 : 400: : 6: 120 

This 1 2a is the Square of the Semidiameter of tfae 
Circle belonging to the fecond. 

s. »• 

And, 20 : 400 : : 5 : 100 

This 100 18 the Sqonre of the Semidiameter of the 
Circle belonging to the thirds 

Then, from 400 (the Square of the SemiicRameter 
of the Stone) fubtrad 180 ; and there remains 220; 
whofe Iqaare Root is 14.8^ Inches; which fubtra.ded 
fiom 20 Inches (the Semidiameter), there remain 
5.17 Inches, which is the Breadth of the Ring, or 
wt of the Scone which muft be ground down by the 
icft. 

Th^ from 220 fnbtrafi izo^ ^nd there remains^ 
100, whofe fqaare Root is 10 ; fabtnuEl that front 
14.85, and there remain 4.83 Inches, the Breadth 
of the Ring, or Part to be ground down by the fe- 
cond- Man. The third muft grind down the Re- 
mainder, which is 10 Inches, the fqaare Root of 

XOOw 

This Queftion may very eafily and (peedily be per^ 
iorm'd Geometrically, as in the aqnexed Scheme., 



i 



( 
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Flrft, xxftm the Centre ® ftrike the Circle ABCCr 
tnd crofs it at right Angles with the two Diameters 
AB and CD : Then divide the Semidiaroeter AC, 
(which fupp6& 30) in Proportion to 99. 6 s. and ^ 8. 
(the (everal Sums paid by the three Men) by the 
Points. £ and F; fo (hall A£ be 9, £F 6, and F0 5 : 
Then divide £B into 2 equal Paits in d, and upon d, 
as a Centre, ftrike the Semicircle £aB ; and divide 
FB into 2 equal Parts in c, and upon c, as a Centre, 
with the Radius cF, ilrike the Semicircle FbB : So 
have you the Semidiameter ®C divided into three 
fuch Parts as the Stone ought to be divided ; and Cir- 
cles, ftruck thro* thofe Points, will fiiew how much 
each Man mufi grind for his Share. 

^ueflf, 12. A Gard'ncr he had an upright Cone, 
Out of which Ihould be cut him a Rolling-ilone, 

The biggeft that e'er it could make : 
The Mafon he faid, That there was a Rule 
For fuch Sort of Work, but he had a thick Skull : 
Now help him for Pity's fake. 
Aj^er, It muft be cut at one third Part of the AN 
titude. ^efi.. 



1 86 PraSikMl ^u^kns. Fait II 

^uift, I ). There is a Ciftern, whofe Depth ia feven j 
Tenths of the Width, and the Length is fix times the | 
Depth, and the folid Capacity is 367.5 Feet. I de- j 
maffd the Depth, Width, and Length, and how many \ 
Bafhels of Cora it will hold ? j 

Firft, you mull find three Numbers, in Pmportioa j 
to the Depth, Width, and Length, thus ; fuppofe the 
Def th 7, then the Width will be 10, and the Length 
42 ; which multiply^d together, the Product is 2940, 
which is the folid Inches in a Ciftem, whofe Depth is 
7, Width 10, and Length 42. But the folid Inches 
in the Qucftion arc 63C040 (^3367.5x1728) then the ' 
Cobe of fuppofed Width is looo. So it will be^ 

2940 : 1000 : : 635040 : 216000, whofe Cube 
Root is 60, which is the true W idth ; 7 Tenths 
thereof is 42, the Depth; and 6 times 42 is 25a 
Inches, the Length $ which three Numbers being mul- 
tiply 'd together, the Product will be 635040* If 
thefe folid Indies be divided by 2150.42, and the 
Quotient is 295 4t^{>^i Buftiels, or 36 Quarters 7 
Bufhels I Peck 4 Pints. And fo much will the Ci- 
fiern^old. 

^ueft. 14. Suppofe, Sir, a Bufhel be exadly round, 
Whofe Depth being meafur*d, 8 Inches is found, 
If the Breadth 18 Inches and half youdifcovei? 
This Buihel is legal all England over. 
But a Workman would make one of another Frame ; 
Sev'n Inch and a half mnft be the Depth of the fame : 
Now, Sir, of what Length mud the Diameter be. 
That it may with the former in Meafure agree ? 



iS.:; 
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18.5 
18.5 

925 

1480 

185 

342.25 theSqnave. 
7854 



I 36906 
171125 
^73800 

^39575 

■ ' 

^ 8 

21 50.425200 die iblid IndKt ib a Bii&el. 

7.5)2x50.4252(286.7:5336 



650 

504 

54* 

»75 
252 

270 
450 ♦• 






■78sf 



1 
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. 7854)286.72$ j6 (365.0666(19.107 
* . I 



51103 — ^— - 
3979J 29)265 
52360 261 



5236 



381)406 
381 

38207)256600 



AsMtXy The Diameter muft be 19.107 Inchet, if 
tbe Depth be 7.5 Inches. 

^ft. 15. In the midft of a Meadow well ftofcd 

with Graff, 
2 took jaft an Acre to tether my Aft ; 
How long muft the Cord be, that feeding all round. 
He mayn^t graze lefs nor more than iib Acre of 

Ground ? 

By Problem 10. Se6Uon IX. Chap. i. find the 
Diameter of a Circle containing an Acre ; half that 
will be the Length of the Cord. . 

The Work, 

660 Feet, the Length of an Acre. 
66 Feet, the Breadth pf an Acre. 



3960 
3960 



43560 the fquare Feet in an Acre* 



A^ 






r. ' 
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As I : 1.2132 : : 43560 



> 



43560 

, 763920 
63660 
38196 
50928 



• 



55460.5920(235,5 Diamet. 

4 • 

•— I '7-75 ^•^^• 

43)»54 
129 

465)2560 
2325 

4705)23559 
23525 



mma 



34 
Anfwer, The Chord muft be 1 1 7 Feet and 9 Inches. 



C c ^^/. 



I • 
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'utjl. 1 6. A Maltfter fiai a Kiln, that h i6 Feet 
iches (qukre j but hf is minded to pull it down, 
build a new one, that nuy be big enough to dty 
e times ai much at a lime as the old one will 
I demand how much fquaie the new one molt 

.6., 

82s 
590 

272.ZJ the Area oF the old one. 



81675(28.57 



t8H.6 
3«+ 



s6s)S'7! 
2825 



S707H5°°0 
39949 



nfwer, TheSideaf the new one moft be 28 Feet, 
near 7 luchet. 






r 
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j ^eft. 16. If a round Ciftcrn be 26.3 Inches Dia- 
> ' meter, and 52.5 Inches deep; how many Inches Dia- 
' meter mufl a Ciftern be to hold twice the Quantity, 
the Depth being the fame ? And how many Ale- 
Gallons will each Ciilern hold ? 

26.3 
26.3 

789 
1578 
526 



691.69 the Square. 

2 



• • 



67)483 
469 

741)1438 
74« 

74*9)^9700 
66861 

2839 

The Diameter of the greater is 37.19 Inches. 



€c 2* 691.69 



i 
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691.69 the Square of the Icfler Ciftern'a Dia, 

276676 

345845 

5533S* 
484183 

543.253326 Area of the Bafe. 



2716266630 
1086506652 
2716266630 



285207996150 folid ConiMC ill Inchet. 



■» «i 



282)28520.799(101. 137 GalloM. 




Noti^ That 282 folid Inches is an Ale or Beer 
Gallon, and 231 a Wine Gallon. 

And 359.05 is the Square of the Diameter of a 
Circle that will hold a Gallon of Ale at an Inch deep> 
and 294.12 for Wine. 



Yon 



I 
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You may find the Content in Gallons, thus! Di- 
vide the Square of the Diameter by 359.05, and mul- 
tiply the Quotient by the Depth. 

359.05)1383.38 (3.853 

*— S^S 

306230 ' ' 
18990 19265 
1037 7706 
19265 



♦ 



The Content of the greater 202.2825 Gallon. 

^ft. 18. If the Diameter of a Ca&k at the Bung 
be 32 Inches, and at the Head 25 Inches, and the 
Ler^th 4a IntMt 1 How vi^ny Ale Gallons are con- 
tain'd tbeoein ? 

25 32 359 
25 3^ 3 

125 64 1077 

50 96 

625 * ' 1 024>Sqaare of the Bong Diiamcter. 

1024 the fame. 
625 Sqaane of the Head Diameter. 



mmmm 



1077)^673 (2.48 

40 

5190 

BS2O.' . 199. 9^1 



204 

Anfwer^ 99.2 Gallons. 



C c 3 Other 



frth 33.28 J 
th 24.96 V 
uicfs 13.3x9 3 



r TheLeoeth 3328 
Anrwcr»< The Breadth 2496 ^ Inches. 
(ThcThicknefs 



J^(^. 20. If an iron Ballet> whofe Diameter is 
4 Inches, weighs 9 PooniU ; What will be the Weight 
of another BuUet (of the iame Metal) whdeDiametir 
is 9 Inches ? 

The Cabe of 4 is 64, and the Cabe of 9 is 729. 
Tl^en (by Euc. 12.18.), 

lb. lb. 

64 : 9 : : 729 : 102.5 15 
lb. pz, dr. 
Anfwer, It weighs 102 8 4/#r/. 



^ft. 
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Other wiie yoa may find a mean Diameter, and 
work by Scale and CompaiTes, thus : Sabtrad 25 from 
32, and there remains 7, which inultiply'd by .7, the 
Product is 4.9, which added to 25, the Sam is 29.9. 
Then extend the CompalTes from 1 8.95 to 29.9, that 
Extent, turnM twice from 40 (the Length) will £dl 
upon 99.6 Gallons \ ibmething more than before. 

Sijuft. 19. There is a Stone 20 Inches long, 15 
Inches broad, and 8 Inches thick, which weighs 217 ^ 
Pounds ; I demand the Length, Breadth^ and Thick- 
nefs of another of the lame Kind and Shape, which 
weighs 1000 Pounds. 

The Cube of 20 (the Length) is 8000. Then (by ; 

Euc. 11.33), 

217 : 8000 : : 1000 : 36870.64c, whofe Cube ' 
Root is 33.28 Inches, the Length of the Stone weigh- ' 
ing 1000 Pounds. Then (ay, 

20 : 33.28 : : 15 : 24.96 
2D : 33*28 : : 8 : 13.312 
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^uijt, 21. There is a fquare Pyramid of Marbles 
each Side of its Safe is 5 Inches, and the Height 
thereof 1 5 Inches, and its Weight is 1 2 Poands and a 
Qaarter ; I demand the Weight of another like fquare 
Pyramid, each Side of whofe Bafe is 30 Inches. 

The Cube of 5 is 1 25, and the Cabe of 30 is 
2700a Then (by Euc. 12. 12.) 

lb. lb. 

12$ : 1 2.2c : : 27000 : 2646 
Anfwer, The Weight is 2646 Pounds. 

^eft. 22. There is a Ball or Globe of Marble, 
whofe Diameter is 6 Inches, and its Weight 11 
Poands ; What will be the Diameter of another Globe 
of the fame Marble, that weighs 500 Pouids ? 

The Cube of 6 is 2 1 6. Then, 
lb. lb. 

II : 2i6 : : 500 : 9818.1818. 
Whofe Cube Root is 2 1 .4 Inches, the Diameter fought. 

^ueft. 23. There is a Froilum of a Pyramid, whofe 
Bafes are regular OdUgons ; each Side of the greater 
Bafe is 21 Inches, and each Side of the lelTer Bafe is 
9 Inches, and its Length is 1 c Feet; I demand, how 
many folid Feet are contained therein ? 



48284 
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4.8284 the tabalar Number, Page 88. 
237 the Sqaare of a mean Side. 

337988 21 II 

14485J 9 12 

965^68 



189 3)144 

1144^3308 48 ■ ■ 

15 4« 

237 



57216J40 
11443308 



1 44) 1 7 X 64.962o( 1 1 9.2 

276 
1324 
289 
I 

Anfwer, 119.2 (olid Feet. 

^fi. 24. There is a Fruilam of a Cone, the Dia- 
jneter of the greater Bafe is 36 Inches, and. the Dia- 
meter of the lefler Bafe is 20 Inches, and die Len^h 
.or Height is 215 Inches ; I demand the Length ao4 
folid Content of the whole Cone, and adfp die foiid 
Content of the given Fruflum. 



<• 



• Firft, Find the Length of the whole Cone, thus : 
From 36 
Subtr. 20 

16 : 215 :: 36 : 483.75 
So the l^cngth of the whole Cone is 483 ^ Inches. 



Theo 



Chap.^ 5. PraSlkal ^efiiotis. 297 

Then find the Content of the whole Cone. 



36 
36 


1017.8784 
52.161 


21 6 

to8 

1296 

•7854 

5184 
6480 
10368 
9072 


IOI787&4 

6107270 

101788 

20357 

5089 

1728)164132.88(94 98 F«ct 

8612 
17008 
14568 


lOlT.fi'78^ > 



744 
Thus I find the Solidity of the whole Cone 94.9I 
Feet. 

Then fiad the filid Cofttent of d» Top-part that is 
wanting. 



•7854 



mmm 
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.7854 the Area of Unity. 
400 the Square of 20. 



3)314.1600 Area of the Icffer Bafc. 

104.72 a third Part. 

a68.75 Altitude of the Top-part, 



52360 
73304 
83776 
62832 
20944 

i728)28i43.5ooo(i6.a8 Feet- 
10863 

4955 

14990 
1166 

Feet 
Content of the Whok 94-98 
Content of the Top-piece 16.29 

Content of the Frofiam 78.7 

^Jl, 2|. If the Top-part of a Cone contahis 
26171 folia Inches, and 200 Inches its Length, and 
the lower Fruftum thereof contams 1 59610 folid 
Inches ; I demand the Lengtj^ oi the whole Cone, and 
the Diameter of each Bale. 



200 159610 

200 



Sf'°}add. 

26171 J 



40000 1 8578 1 the Sam. 

200 

8000000 



{ 



261^1 
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^6171 : 8000000 : : 185781 : 56789881, whofe 
Cube Root is 384.3 Inches, the Length of the whole 
Cone. 

Then find the Diameter of the lefler Bafe^ thus : 
200)26171 

130.855 
3 



392.565 Area of the lefferBafe. 
Then by Prob. 10. Scft. IX. Chap. i. 
I : 1.2732 : : 392.565 

1.2732 

785130 
1 1 77695 

2747955 
785130 

392565 



499.8137580(22.35 
4 



42)99 
84 

443) 158' 
1329 



4465^25237 
22325 

2912 



Again; 
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LrflerLeng. LeiTDiain. Gr.l.eng.Gr.Diam« 

Again, zoo : 22.35 • • 3^4-3 • 4*-94' 

Inches. 

f The Length of the whole Cone 384.5 

Anfwcr, < The Diameter of the greater Bafe 43,94 

^ The Diameter of the IdTer fiafe 22. 35 

Oueft, 26. There is a Frnftom of a Cone, whofe 
folid Content is 20 Feet, and its Length 12 Feet; 
and the greater Diameter bears fuck Proportion to 
the leffer as 5 to 2 j I demand the Diameters, 

5 X 5 = 25 3)>2 

2X2= 4 -"^ 

5 X 2 = 10 4)20(5 Feet. 

The Sum 39 Thefe 5 Feet are the Tri- 

ple of a mean Area. 

Then, i : 1.27324 1:5: 6.3662 
So the Triple Square of a mean Diameter is 6.3662. 
Then, 39 : 6.3662 : : 25 : 4.080897 
This 4.080897 is the Square of the greater Dia- 
meter, whofe Square Root is 2.020123 Feet, which 
is 24.24147 Inches. Then, 

5 : 24.24147 : : 2 : 969659 

So the greater Diameter is 24.24147, and the leffer 
Diameter is 9 69659 Inches. 

9ueft. 27. There is a Room of Wainfcot 129 Feet 
6 Inches in Circumference, and 16 Feet 9 Inches 
high (being girt over the Mouldmgs) ; there are two 
Windows, each 7 Feet 3 Inches high, and the Brcactth 
of each, from Cheek to Cheek, 5 Feet 6 Inches ; the 
Breadth of the Shutters of each is 4 Feet 6 Inches ; 
. the Cheek-boards and Top and Bottom-boards of eacH 

Window 



. ^ 
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Window, taken together, is 24 Feet 6 Inches, and 
their Breadth i Foot 9 Inches ; the Door-cafe 7 Feet 
higby and 3 Feet 6 Inches wide ; the Door 3 Feet 3 
Inches wide ; I demand how many Yards of Wainfcoc 
are contained in that Room ? 



F. I 


• 




F. 


I. 






129 


6 




7 


3 






16 


9 




4 


6 






782 







29 









129 






3 


7 


6 




64 


9 














-J-U 


' " 




32 


4 


6 


32 


7 


6 




^ 




^ 


16 


5 


9 


Half. 



2469 



48 II 3 



97 10 6 

F. r F. I. 

3 3 24 6 

7 o 



22 9 
1146 Half. 



I 


9 




4 
18 


6 

4 


6 


42 


10 


6 






3 



34. » 6 

F. ft 

7 3 «S 9 • 

5 6 



36 


3 




3 


7 


6 


39 


10 


6 






2 



79 9 -^ 



F. 

3 

7 


I. 
6 



24 
79 


^}add. 


104 
Dd 


S 



The 
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The Content of the Room 2169 i 6 

The Shatters, at Work and half 97 10 6 

The Door, at Work and half 34 i 6 

The Cheek-boards, i^c, • 85 9 o 

The Sum 23^16 10 6 
The Window-lights and I 
Door cafe dedua J '^4 3 <> 

9)2282 7 6 

Mil !■ »■ aiVKMB^ 

253 s 

Anfvi'cr, 253 Yards 5 Feet. 

$ueft, 2%, There is a Walt which contains 18225 
Cube Feet^ and the Height is 5 times the Breadth, 
and the Length 8 cioses the Height ; What is the 
Length, Breadth, and Height ? 

Suppofe the Breadth 2» then the Height muft be 
io» and the Length 80; which three Numbers mul- 
tiply M together, the Produd will be 1600, and the 
Cube of 2 is 8 ; then fay, 

x6co : 8 :: 18225 : 91.125^ 

Then the Cube Root of 91. 1 25 is 4 5, which is the 
Breadths then 5 timea 4,5 is 22.5 the Height ; and 
8 times 22.5 is 180; the Length. 

^efi, 29. There is a May-pole, whofe Top end 
was broken off by a Blaft of Wind, and the Top end, 
in falling, ftrack the Ground at 15 Feet Diilance 
from the Foot of the May-pole» the broken Piece 
was 39 Feet : Now I demand the Length of the 
May- pole? 

By EucL 1.4.7. ^^® Square of the Hypothenafe of 
a right-angled Triangle is equal to the Sum of the 

Squares of the Bafe and Perpendicular. 

There- 
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Therefore, from the Square of 39 fnbtrad the 
Square of 15, th€ fiqjuare Root of the Remainder is 
the Piece ftanding ; to which add the Piece broken off, 
and you have die whole fiength. 

i 



39 

39 


«5 
'J 


351 
"7 


75 
«5 


15" 

225 


"S 


• • 
1296(36 

9 




€6)396 
396 


, 


• t » 




The Piece fiandiog it 
The Piece broken off is 




The whaitt Lcngtil 

Siuefiion 50. 



36 Feet. 
39 Feet. . 

75 



• 

A May-p^Ie there was, whofe Height I woald know : 
The Sun (hining clear, ftrait to work I did go : 
The Length of the Shadow, upon level Ground^ 
Juft fixty five Feet, when vieafiir'd) I foand 1 
A StaiF I had there, juft five ^t^ in Length ; 
The Length of its Shadow was four Feet one Tenth ; 
How high was the May-pole, I gladly would know ? 
And ic 13 Che Tktng you're dcfired fo ibow» 

Dd z "ii 



A 
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B/ EucL 6. 4. 

aA: Ab:: AB:BC 

That is» 
4.1 : 5 :: 65 : 79.26. 

So I find the Height of thcMay-poIe to be 75 Feet, 
and a little above 3 Inches* 



'.i^ 



y 




Here A B reprefents tlie Length of the Shadow of 
the May-pole, and B C the May-pole ; a A the Sha* 
dow of th^ Siaff^ and A b the StaflF. 

^eft, 31. What will be the Diameter of a Globe, 
when the Solidity and faperficial Content thereof are 
eqoa)? 

If the Diameter be i, the Solidity will be .5236, 
attd the Superficies vnM be 3.1416; that is, as i to 6. 
And to find the faperficial Concent, we muft molci- 
ply 3.1416 by the Square of the Axis or Diameter, 
and che Produ^ is the faperficial Content And for 
*the Solidity, multiply •5236 by the Cube^of the Axis, 
' ' -'^ - - the 
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the Produa is the folid Content : therefore, becaufe 
.5236 is a fixth Part of 3.14*6, we maft take 6 for 
the Diameter fought. For if 3. 141 6 be multiply 'd 
hy the Square of 6, *viz. by 36, the Produd wiH be 
1 1 3.0976 s and if .5236 be multiply'd by the Cube of 
6, 'vtx, by 216, the Produft is likewifc 113.0976, 
the Solidity equal to the Superficies. 

Therefore, 6 is the true Anfwer. 

^efi, 32. What wiI^ the Axis of a Globe be, when 
the Solidity is in Proportion to the Superficies, as 
23 to 8? 

Becanfe the Solidity and Superficies is as i to 6 ; 
when the Axis of the Globe is 1, it will be 

8 : 18 : : 6 : 13.5. 
$0 the Diameter fought is 13^. 

If the Proportion of the Solidity to the Saperficies 
liad been as 8 to 1 8, then it will be 

18 : 8 :: 6 : 2f. 

So then the Diameter will be 2f . 

The Reafon.of thefe OperatioiiSy bpth in this and 
the laft QuefUon, is from Algebra. 

» 
^(^.33. Thereare three Grenado-ihells, of fucb 
Capacity, that the fecond Shell will jnit lie in the 
Concavity of the firft, and the third in the' Conca-^ 
vity of the fecond. The Solidity of the Metal of the 
firft Shell is equal to hs Concavity, and the Solidity 
of the Metal to thefecond, to the Concavity, is as 7 to 
5 ; and the Solidity of the third, or leail Shell's 
Metal, to its Concavity, is as 9 tp 4. Now, fuppoiing 
the Diameter of the firil^, or greateft Shelly to be 16 

Da 3 Inches 



« 
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Inches, and showing tvery /olid Indk of Iro» to weigh 
4 Oances ; I dlemaiid the Diameter of the two lefler 
Shells, and the Thicknefs and Solidity of Metal of 
ercry Shell, and alfo the Weight of every ShtB. 

The Cnbe of 1 6 is 4096 1 thtrt, 

1 :*5256 :: 4096 : 2144.6656. 

The Half thereof is 1072.3328, whick ir the Solidity 
of Che Metal of the greater Shell, as alio the Con- 
cavity. 

.5236 : I : : 1072.3318 : J048. 

The Cube Root of 2948 is 1 2.699, ^^"^ " ^^ J^^«* 
omer of the fecoml SheU. 

The Sunt of 7 sChd f is 12 ; (hen, 

12 : 5 :: ^72:3328 : 446.865. 

This 446.805 is thelciid Centeik of ^ ConcaTit/ 
of the iecond. 

.5236 : I ;: 446.805 : 8*5^.333. 

The Cube Root of 853.33J is 9.485, the Diameter 
of the leaft Shell. 

The Sum of 9 andr 4 Is ^3 k thea, 

»3 : 4 r: 446.805 : 137.47846. 

This 1474^846'' is tin fetid(Cofaittit «f ^CbcaTitT 
of the third. 

.5236 : I : : 157.47846 : 262.56^9^ 

The Cube Root of 262.563)9 is 6.4034^ the 
^f the leaft Shell V CoAcavk/* 

From 16 the Diameter of the mate^,. 
Subtr. 12.699 th« Diameter of the tecoB<L 

Kem. 3.30L 



Half iswi .65 the Thkhaffi of Metal of the greatefii 
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From 1 2.699 the Diameter of the fecond^ 
Sabtr. 9.485 the Diameter of the leaft. 



Rem. 



3.214 



half 18 = 1 .607 the ThickneG of Metal of the fecond* 

From 9 485 the Diameter of the leail, 
Subtr. 6.403 the Diameter of the C6iicavity» 

jRem. 3.08? 

half is == 1 . 5 2 1 the Thicknefs of Metal of the leafi. 

• 

The Metal of the greateft is 1072.33 folid Inches ^ 
which divide by >4» (becaufe every folid Inch is 
a Qaarter of a Pouiui) the Qgotieat is a68.o9 
Pounds. ^ 

The Metal of the fecond is 675.. j:a folid Inches; 
which divided by 4> the Quatient is 1 56.3^8 Founds^ 
the Weight of the fecond. 

The Metal of the leaft Shell is 309.32 folid Inches f 
which* divided by 4, the Quotient is 77.^3 Pounds, 
the Weight of the leaft. 

The Diam. C fecond Shell 12.690^ I r^^t^. 
ol the t l«aft Shett 9.485 \ ^^^^^' 

The Thickne(s f greateft 1.65 1 
of the Metal < lecond %.6oj V Inches. 
of the C 1^^ >*54i3 

f greateft 26808 
The Weight < fecond 156.38^ Pounds^ 

( leaft .77.33 



.^^. J 
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A SHORT 

APPENDIX. 

^ h Of Gaucikg. 

SHALL not here give the whole 
Art of Gauging (there being fevenl 
Books of that Art already in Print, 
writ by better Hands) ; bat fluill only 
lay down fome (hort pradical' Ralet, 
whereby any Artificer, or others, nay 

find the Qgaatity of Liquor in any Veilel upon Oo* 

cafion. 

Problem L 

To find tbifeveral Multipliers^ Divifors^ and 
Gauge-points belonging to the feveral Mca^ 
fures now ufed in England. 

282)i.oooo(.oo3546 Multiplier for Ale Gallons. 
2^i)i.oooo(.oo4329 Multiplier for Wine Gallon;. 
268.8) i.ooo{.oo37202 Multiplierfor Corn Gallons. 
ai50.42)i.ooc(.ooo46502 MultipL for Corn Baihels. 

So, if the folid Inches in any Veflel be mufeiply'd 
by the £iid Multipliers, the Produd will be Galloos 

• ia 
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intbr refpedlive Meafures; or dividing by the T>ir 
vjforft 282» rji. or 268.8, the Qpotknt will like- 
wife be Gallons. 

VqU^ That 282 Iblid Inches is a Gallon of Ale or 
Beermeafttre; 251 folid Inches is a Gallon of Wine- 
meafure ; 268.8 fo]H Inches is a Gallon, and 2150.42 
folid Inches is a Bufhel of Corn-mcafure. 

For ciKular Arta*8, the following Multipliers and 
Divifora are c» be ufcd. 

282).785398{.oo2785 Multipliers for Ale Gallons, 
231 1.785 398(.oo3 399 Multiplier for Wine Gallons. 
.785398(282.(359.05 Divifor for Ale Gallons. 
.785398(231.(294.12 Divifor for Win€ Gallon«. 
.785398)2150.42(2758 Divifor for Corn BuQiele. 

The fqoare Root of the Divifor is the Gauge-jpoint. 

I 

The Gange*pQint C Ale^aeafurey b i^-9f 

for circular Fi- \ Wine meafare, if '7-i^5 

garesin ^ Malt-bafliel, is 5^*3^ 

Problem II. 

Tofini the Area in Ale or H^m GaJJanSj of 
mtf re^ lineal ftaim FignrOj 'S^nAer "i^rian- 
gulafj ^adrangularj or MdMegular^ 

TO rrfolve this IVoblem, you moil, by Chap. L 
Part II. find the Area in Inches, and then bring 
it to Gallons, by dividing diat Area in Inches by th* 
proper Divifor, 'vim. by 282 for Ale,^ or by 231 for 
Wine i or clfc by Multiplication, by .003.546 for 
Ale, or by ,004329 for Wine 1 and thflr Quotient oc 

Pro^ft wiU he the Area. 

KxamfU 
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Example, Spppofe a Back or Cooler in the Form 
of a Parallelogram,, or loog Square, 250 Inches in 
Length, and 84.5 Inches in Breadth ; Wh^C it the Area 
in AJe or Wine Gallons ? 

Miihiply 250 by 84.5* and the Produ£t is 21 12;, 
the Area in Inches, which divide by 282, and the 
Quotient is 74 9 Gallons of Ale ; or muUiplyM by 
.003546, the Product is 74.2092^ Gallons, nearly 
the iame ; and if 21 125 be divided by 231, or multi- 
ply *d by .004329, it will give 91 .44 Gallons of Wine. 

By Scale and Compaffes. 

Extend the CompafTes from 282 to 250, that Extent 
will reach from 84.5 to 74.9 ; And, 

Exiend from 231 to 250, that Extent will reach 
from 84 5 to 9 1 '45* 

Noie^ The Area's of all Superficies are always to 
be underftood to be i loch deep ; otherwife it could 
not be faid, that the Area of fuch a Parallclograoi, 
Circle, l^c, is fo nuny Gallons. 

Having found the Area of a Back^ or Cooler, the 
next Thing will be to find out the true Dipping or 
Gauging-place in that Back, that fo the true Quan- 
tity of Worts may be tomputed at any Depth, whick 
may be thus done^ 

1. When ^he Bottom of the Back is cover*d all 
over (of any Depthj with Worts, or other Liquor, 
then dip it in eight or ten feveral Placed (more or 
lefs, according to the Largenefs of the Back), as re- 
mote and equally diilant from each other as you caii 
well do, noting down the wet Inches and decioial Parts 
of every Dip* 

2. Divide the Sum of all tl^ofe Dips by the Nunv. 
ber of Places ypu dipp'd in, and the Quotient will be 
the mf an Wcc of all thofe Dips. 

3. Laflly. 
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3. Laftly, find out fuch a Place by the Side of the 
Back (if you can) that jud wets the fame with that 
mean Dip» and make a Notch or Mark there for the 
true and conftant Dippliig-place 6f that Back. 

Then if any Quantity of Worts (which covers the 
whok Back) be deeped or gauged at that Place, and 
the wet Inches fo taken be muhiply'd into the Area of 
the Back in Gallons, the Produd will fhew how 
many Gallons of Worts art in that Back at that Time, 
provided the S des of the Back do Aand at Right- 
angles with the Bottom. 



Problem III. 

iht Diameter of a Circle being given in Inches, 
to find the Area thereof in Ale or Wine 
Gallons. 



I 



F the Squaro of the Diameter be multiply'd by 
.0027.85 for Ale, or by .003399 for Wine r or if 
it be divided by 359.05 for Ale, or by 294.12 for 
Wine, the Produds or Quotients will he the refpcdlive 
Ale or Wine Gallons. 



Examfli. Suppofe the Diameter of a Circle be 32.6 
Inches ; What will bc^ the Area in Ale or Wiae 
Gallons ? 

The Square of 32.6 is 1062.76. 

Then 359.05ho62.76(2.9599 Area in Ale Gallons. 
And 294.12)1062.76(3.6133 Area in Wine Gall. 
Or io62.76x.oo2785r=:2.9598 Ale Gall. 
And io6276x.oo3399^3 6133 Wine Gall. 



By 
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By ScaU and Compajfes. 

Extend the Compailes from 1 8.95 (the Caage point 
for Ale) to 3^.6 (the Diameter), that £xtent will reach 
from I to a 4th Number^ and from that 4th to 2.9599 
Gallons. Or, extend the Compares fi-tm i to 32.6, 
that Extent^ turn'd twice over from .002785, will at 
laft fall upon 2.9599. 

For Wine extend from 17.15, (the Gaagepoint for 
Wine) that Extent, tnrnM twice over from i, will at 
lail fall upon 3.6133 Gallom. 

Or thas : Extend from i to 32.6, that Extent will 
reach from .003399, being tarn'd twice over, to 
3.6133 WineGalloDS. 



P R O B L E M I V, 

The Tranfverfe (or longeji Diameter) and the 
Conjugate (or Jbortyt Diameter) of an El- 
lifjis {or Oval) being given, to find its Area 
in Ale or Wine Gallons. 

IF the Rcftangle, or ProduA of the two Diameters^ 
that is, of the Leqgth and Breadth of the Oval, 

be divided by 359 05, or multiply'd by .002785 for 
Ale, or divided by 294.12, ormaltiply'd by 003399 
for Wine, the Qaotient or Product will be the Ale or 
Wine Gallons required. 

Example, Suppofe the longed Diameter be 81.4 
Inches, and the ihorteft Diameter be 54.6 Inchef, 
What will be the Area of that Oval \ 



E e Multiply 



Multiply 81.4 by 54.6, and the ProJua ifi 
4444.44 i then 

3J905)4444-44(i^.38 Area in Ale Gallons. 
294.12)4444.44 15.1 i Area id Wine Gallons. 
Or4444.44X.002785m2.38 Ale Gallons. 
And 4444.44x.003 399^ 1 5. 1 1 Wine Gallons. 

By Scale and Ompajjes. - 

pirft, find a mean Proportional between 81.4 and 
f4.6, by dividing the Diibnce between them into 
•wo equal Parts, and the middle Point will be at 
66.6, which is the mean Proportional (that i^, the 
Diameter of a Cirde equal to the Oval). Then ex- 
tend the CompaiTes from 1 8,95 (the Gauge-point for 
Ale) to 66.6» that Extent, turned twice over from i, 
will at fell hXL upon 12.38, Ale Gallons: And ex- 
tended from 17.15 (the Gauge- point for Wine) to 
66.6, that Extent, tumM twice over from i, will 
reach at laft to 15 11 Wine Gallons.. 



Problem V. 

iofind the Content in Ale or JVtne Gallons of 
any Prifmj what Form foever its Bafe is of. 

FIRST, find its folid Content in Inches (by St&. 
1 , 2, 3. of Chap. II. Part II.) ; then divide that 
Content in Inches by 282 for AJe, or by 231 for 
Wine ^ the refpe^live Quotients will be the Content 
in Wine or Ale Gallons. 

Othcrwifc, you may find the Content of a Pri^m 
by finding the Area of its Bafe in Gallons, (by Pro- 
blem II. of this Appendix) and multiply that Area 

hy 
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by the Tun's Height, or Depth within, the Produft 
will be its Content in Gallons. 

Example. Sappofe a Tan, whofe Bafe is a P^ralle* 
logram right-angled, its Length .being 49.3 Inches, 
its Breadth 36 5 Inches, and the Depth of the Tun ia 
42.6 Inches ; the Content in Ale and Wine Gallons 
is required. 

The Length, Breadth, and Depth, being multi* 
ply 'd continually, the ProdudI is 76656.575 which 
divided by 282, the Quotient is 271.83 Ale Gallons: 
And divided by 231, the Quotient is 231.84 Wine 
Gallons : And by dividing by 2150.4, Uich a Ciftern 
will be found to hold 35.05 Buflitls of Corn. 

By Scale and Compajfes. 

Extend the Compafles from z%x to 36.5, the Breadth 
of the Bafe, that Extent will reach from 49* 3» its 
Length, to 6.38 Ale Gallons, the Area of the Bafei 
then exteud from i to 42.6, the Depth, that Extent 
will reach from 6. 38, the Area of the Bafe, to 27 x .8 
Gallons, (he Content. , 



e5s:e;$x52;yi)scc?e^.c^^ eo ^swosoaa 



Problem VI. 

^ofind the Content of a Tun^ wbofe Bafes are 
alike and parallel^ bat unequal^ being the 
Fruftum of a Pyramid. 

FIND the Area of each Bafe, and a mean Pro- 
portional between them, and multiply the Sum 
of thofe three by one third Part of the Depth or 
Heighti and the Produ6i is the Content, 

E e 2 Example 
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Examfli. Suppofe a Tan, whofe Bafes are Paral< 
lelograms ; the Length of the grater is loo Inches, 
and its Breadth 70 Inches ; the ueogth of the lefler 
Bale 8O9 and its Breadth 56 ; and the Depth of the 
Tun 42 Inches, the Content in Ale and Wine Gal- 
lons is required . 

Maliply 100 by 70, the Prodad is 7000, the 
Area of the greater Eiafe ; and 80 multiply *d by 561 
the Produ£i is 4480, the Area of the lefler Bafe j then 
multiply the two Areas into each other ; and the Pro- 
dud is 31 360000, whofe fqoare Root is 5600 a geo- 
metrical mean ProporcionaL 

The greater Area 7000 1 

The leiTer Area '4480 ( add. 

The mean Proportional 5600 J 

17080 

A Third of th^ Depth 14 



■• 



68320 

17080 



282)139120(847.94 A.G. 
231)239120(1035.15 W.G. 
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^ofind tbi CofUent of a Tipty wbofe Bafes are 
paralitl and circular y being the Frujtum of 
a Cone. 

YO V. may fiod the G>ntent a$ in the M Pro* 
bleiDy h/ multiplying the Sum of tke Areas of 
the two Bafesy and a mean Proportional, by one third 
Part of the Depth. 

fiut it will be a (horter Way to find tde Area of a 
mean Circle in Gallons, and multiply that by the 
Depth, thus : To the Re£langle of the greater and 
lefler Diameters add one third Part of the Square of 
the Di£erence of the Diameters ; that Sum is the 
Square of a mean. Diameter, which, divided by^ 
359.05 for Ale, or l}y 294.12 for Wine, gives the 
Area of a mean Circle in Ale or Wine GalIoR% 
wiiich, multiply^ by the Depth, gives the Content. 

Example, Soppofe the greater Diameter 80 Inches, 
and the lefTer Diameter 71 Inches, and the Depth 
34 Inches, the Conent in Ale or Wine Gallons is 
jrequir*d. 

W Mukiply 80 by 71, and the Produ^ is 5680; (6 
ueh (ad 27, (a. third Part of the Square of the 
gerenceofthe Diameters] and the Sum is 5707, 
Itch is the Squarii ^f^ mean Diameter ; which 
divide by 359.05, and 'tji^^Quoti^ will be 15.895 
Gallons the Area; whiijli mujjiply by 34, = (the 
Depth) and the Produft wiitbS54o.43 Gallons the 
Content. ' 
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By Scajeand Compajfes. 

Add the two Diameters together, and take half 
the SiuD» which is 75 5, which ttke for a meaj? 
Diameter (though it is Dot exa^, yet it will be near 
enough the Truths if the Difference between the 
Diameters be not great) ; extend the Compaffes fitmi 
18.95 (the Gauge- point for Ale) to 75.5, the mean 
Diameter ; that Extent will reach from tluit 34 (the 
Depth) to a 4th Number, and frpm that to 540.4 
Gallons, the Content. 

And if yon extend the Companies from 17. if (the 
Gauge- point for Wine) to 75.5, that Extent will 
reach from 34, twice turned over, to 659.7 Gallons 
of Wine. 

The Method nfed by the Gaugen for all fuch Tuns 
is to take the Diameter in the Middle of everj 10 
Inches, that is, at five Inches from the Bottom, and 
m 15. and at zf, ^e. 

Then they find thc^Area to every one of thefe Dia- 
meters, and enter them in their Books. Then, when 
they (urvey, they take the wet Inches and Parts that 
the Liquor in the Tun is in Depth, and every ten 
Inches they take the refpe^live Areas, and remove 
the feparating Point one Place toward the Right 
Haud J and for what odd Inches of the Depth above 
the even Ten% they multiply the next Area by them, 
and fo add aU the feveral Prododls together, and the 
Total will be the Gallons of Liquor in the Tun. 

Example, Suppofe the Diameter at 5 Inches from 
the Bottom be 64 Inches, and at 1 5 Inches from the 
Bottom 67 IiKhes, and at 25 Inches 70 Inches, and 
at 35 Inches from tlie Bottom, the Diameter is 73 
Inches. Now the Area anfwering to 64 Inches is 
11.4078 Gallons; and to 67 Inches, is iz.5023 
Gallons ; and the Area to 70 Inches, is 13.647 Gal- 
lons ; and so 73, is 14.8418 Gallons: Then, ifup. 
po&^g 'he Depth of the Liquor in the faid Tun be 

foand 
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iband to be 3.6 Inches : Now^ to caft up this Gauge, 
Brfly in the Ar&i anfwering t6 64 Inches, being 
multiply M by lo, that is, by removing the iepa« 
rating Point a Place towards the Right I^d, it 
v^ili be 114.078 Gallons; and the next will be 
1 25.023 ; and the next 1 36.47 Gallons. Now thefe 
three will be the Content to 30 Inches deep. Then» 
to find the Content of the 3.6 Inches, multiply the 
next Area 14.8418 by 3.6, and the Produd is 
53.430$ : Add all thefe together, and the Sum is the 
whole Quantity of Liquor in the Tun. 

The Content at 10 Inches deep 1 14.078 

The Content at the next 10 Inches 125.023 

The Content at the next 10 Incho 136.470 

The Content of the 3.6 Inches 5 3-43^ 

The whole Quantity of Liquor in 1 , , ^^ ^^. 
the Tun ^ ^ } '4'9-^' 



^5SMGxscw(r>e^ 



Problem VIII. ' 
^ojini the 'Drip or Full of a TuH. 

SUppofe the Tun ^si(^ mentioned w^ fo placed, 
that when the Bottom is but jufl covered on one 
Side, the Liquor is 4 Inches deep on the Side oppo« 
£te : How much muft be allow'd for the Fall of ^his 
Tun ? That is, How much Liquor is there in the 
Tun ? ^ 

The Diameter, in the Middle of 4 luches from the 
Bottom, is 61.6 Inches; and the Area anrwerlng 
thereunto is 10568 ; which muhiply'd J^ 2 (that 
is, half4)y the Produ£l is 21.136 Gallons ; and fo 
much Liquor wiU jaft cover the Bottom. 

But 
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But, foppofe ic was let fi> much on one Side, as to 
be 30 Inches deep on'^one Side, when the Liqaor on 
the oppofite Side joft cats between the Bottoms and 
Suvet; How much Liquor will there be in the 
Tool 

Square the Bottom Diameter, and maltiply that 
Square by the Top Diameter, aod divide the lz£t Pro- 
duA by the Sam of the Diameters, a&d to the Qao« 
tient add the Square of the Bottom Diameter, and di- 
vide the Sum by 1077.15 for Ale, or by 882.56 for 
Wioe; multiply the Quotient by the Depth, the 
Produd is the Content. 

The Botrom Diameter of the fore mentioned Tun 
is 61 Inches; and the Diameter, at 30 Inches from 
the Bottom, is 71.5 Inches 1 the Square of 61 is 
3721; which multiply^ by 71.5, the Produd i$ 
266051.5; this divided by 132.5, (the Sum of the 
Diameters) the Quotient is 2007^936 ; to which add 
3721 (the Square of 61), and the Sum will be 
5728.936; this divided by i077'i5t the Quotient is 
5.3186; which multiply *d by 30 the Depth, the 
Produdl is 1 59.558 the Gallons of Liquor in the Tun» 
When the Fruflum of a Cone or Pyramid is cut^ 
by a Diagonal Plain, through the Extremities of the 
Diameters, as the Liquor in the Tun reprefents, fach 
Solid is called a Hoof (H^ Warit% Young Mathema- 
tician's Guide, ^^#414.) 

If it be the Hoof of a fquare FruAum, inHead of 
dividing by 1077.15, divide by 846 for Ale, or by 
693 for Wine. All the reft of the Work is the 
Came. 
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Problem IX. 

Vlo Gauge a Cofptr. 



E T ABCD be a (xnaQ Copper to be gaug'd. 



Take a finall Cojd or Packthread, make one End 
fa0 at A» and extend the other to the oppofite Side of 
tbe Copper at B, where make it fail, or cauie fume 
Per&n to hold it very flrait ; then fet one End of the 
XnHrument in the fiottom of the Copper at C, and 
move it to and fro, till you find the neareft Diilaace 
to the Thread (as at a) : This Diftance, a C, is the 
JDepth of the Copper, wliich fuppofe to be 47 Incheau 




In like manner, fet the End of the Rule upon the 
Top of the Crown at d, and take the neareil DiHance 
to the Thread, as d g, >^hich fupppfe 42 Inches ; 
this fubtradled from a C, 47, the Remainder 5 is the 
Altitude of tJie Crown. 

To find <CD, the Diameter of the Bottom of the 
Crown. 

Meafure A B, the Diameter of the Top, which, 
admit it be 99 Inches ; then hold a Thread fo as a 
Ptumbet at the End thereof may hang juft over 
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C» by whkh means yoa will find tbe Diftance A a. 
Do the like on the other Side ; fo will yoa iind alfo 
theDiftance, h^ which fuppofe 17.5 Inches each; 
add thefis two together, and fubtrad their Sum {'viz. 
35) from 99, and the Remainder is 64 Inches, th( 
Diameter at the Bottom of tbe Crown. l*he Diame- 
ter which toaches the Top of .be Crown, may be 
found by the Sliding-rule to be 65 Inches. 

Now to find the Content of the Copper from the 
Crown upwards (that is, the Part A B k h, the Depdi 
gd beiDg42 Inches, yoa may take the Diameter in tie 
Middle of every 6 Inches of the Depth, which fuppote 
to be as in the iecond Column of the following Table, 
the Numbers in the third Column are the refpe^ive 
Areas in Ale Gaiioas, found by Problem III. the 
Founh Column fhews tbe Content of every 6 Inches ; 
all which being added together, the Sam will be the 
Contentof that Part, ABkh; that is, fo much as it 
will hold a^ter the Crown is covered. 

Now, if the Crown be taken for the Fruftum of a 
Spheic, the Content (by the latter Part of Sed. IL 
Page 190;) will be found to be 28.75 O2\\on$. 

But may be more readily found, very near the 
Truth, thus : 

The Diameter C D, was fpund to be 64, and the 
Are» to this Diameter is 11.408 s this, multiply *d by 
half the Crown^s Altitude, nuM^ by 2.5, gives 28.52 
Gallons, the Content of the Crown. 

The Content of the Part hkDC is 57.935 Gallons ; 
from which fabtraft tte Content of the Crown, 2%.$i,% 
and the Remainder is 29.415 Gallons, and fo mach 
Liquor will juft cover the Crown. 
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Parts 
Df the 
Depth 

6 
6 
6 
6 
6 
6 
6 


Diameter. 


Areas. 


Content 
of every 
6 Inches. 


4 

95-3 
90.1 

85.0 

80 

75.2 

705 

66 


25.2945 
22.6095 
20. 1 223 
17.8246 
15.7499 
13.8426 
12.1319 


151.767 

135-657 
120.734 

106.947 

94.499 

83.056 

72.791 


The Sum 765.451 
Te j uft cover the Crown 29.4 x 5 


The whole Content 794.866 



By Scale and Compajfes* 

You may find the Areas aofweriDg to tvtrf one of 
the Diameters, thus : 

Extend the Compares from the Gauge-point to the 
Diameter ; that Extent, being tam'd twice over frpur. 
I , will at lad fall upon the Area of that Circle : Or^ 
bfcing turned twice over from 6, will give the Content 
of that 6 Inches of the Depth. 

f^'itmr//^. Extend the CbmpaiTes from 18.95 (the 
Gauge-point) to 95 3 ; thatExteo^ turned twice over 
from 6, will at laft ^11 upon 151.76 Gallons, the 
Content of the £rft 6 Inches. And fo of the reft 
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P&OBLEKff X. 

To cmpMi the Content of any Clofe Caflt. 

IN ordtr to perfom this difficnlt Part of Gaagii^, 
the three fbllowiBg Dimenfions of the Caik muft 
be truly taken ; 

f The Bone diameter^ 

Vi%, \ The Head-diameter, v within the Cafk. 

( The Leogth of the Caiki 3 

In taking thefe Dimenfions, it mnft be carefully 
obferv'd, 

« 

1 . That the Bung-hole be in the Middle of the 
Calk} alio, that the Bung-fUf, and the Staff oppofite 
to the Boiig-hok, are both regular and even within. 

2. That the Heads of the Calk are equal, and truly 
circular ; if fo, the Difbmce between the Infide of the 
Chine to tbe OutCde of its oppofite Staff will be the 
Head-diameter within the Calk, strf hear. 

3. With a Aiding Pair of Calipeii, (made for that 
\}{€\ take the fliorteft Difiance, or Length, between 
the Outfides of the two Heads; from that Length 
fubtrad^ I \ Inch (more or left, according to the 
Largenefs of the Ca&) for the Thtcknefs of the 
Head : The Remiunder will be the Length of the 
Cafr within. But if the Calk be empty, you may 
take the Length, by putting a ilrait Rod in at the 
Tap-hole, and allow for the Thicknefs of the Head. 

Now by thefe Dimenfions, one v^/ould think tJie 

Content of the Cafk was perfedly limited ; but it 

Will be eaiy to perceive^ by the following Figure, 

3 that 
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that the Diameters and Length of one Caflc may be 
equal to thofe of another, and yet one of thofe Caiks 
xnay contain feveral Gallons more than the other. 

As for Indance, the Fi- 
gure ABCDF is foppos'd to 
rcprefcnt a Caflt : Then it 
is plain, that if the outward 
curve Lines, ABC, and 
^QiY>^ are the Bounds or 
Staves of the Caflc, it muft 
needs hold more than if the 
inner prick'd Lines were the Bounds or Staves ; and 
yet the Bung-diameter BG, and Head -diameters CD 
and AF, and Length LH, are the fame in both thofe 
Caik8« 

Whence it appears, that no one general Rule eHk 
be given, whereby the Content of aB Sorts of Cailcs 
can be gauged : And therefore Gangers do ufually fup* 
pofe every Cask to be in fome of thefe Forms : 

I. The middle Fruilum of a Spheroid. 

z. The middle Fruftum oi a parabolic Spindle. 

3. The lower FruHums of two equal parabolic Co- 
noids. 

4. The lower Fruftums of two equal Cones. 

1 . If the Staves of the Cask be very much curved 
- (as the outward Lines of the lafl Figure), then the 
Cask is fuppofed to be the middle Fruilum of a Sphe^ 
roid. 

t.. If the Staves (between the Bung and Head) be 
fomething lefs curved, then the Cask is taken to be 
the middle Fruftum of a parabolic Spindle. 

3. If the Suves (between the Bung and Head) be 
very little curved, then the Cask is taken to be the 
lower Fruftums of two equal parabolic Conoids, abut- 

F f ting 
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tint, «r joining togftber» ap^n one comnum 

4. If the Staves (between the Bung and Head) be 
firait (as the prick*d Lines in the lal Figure), tkn 
the Cask is taken to be the lower Fraftums of two 
equal Cones, abutting or joining together upcm ooe 
common Ba&. 

There are feveral Rnles laiil down in Books ef 
Gai:igmg, for finding the Content of each &veral 
Form ; but I think the fliortelfc and moft paOkal 
Way is, to find* fuch a mean Diameter, which wiU 
reduce the {uropofed Cask to a Qrlinder. Thus, 

Multif^y the Difin^rence of the Bung and Head 
Diameters by .7 for the Spheroid ; by .65 for the fe- 
cond Form, by .6 for the third Form, and by .55 for 
the fourti^ Form » and add the Produd to the Hod- 
diameter, and the S\im. is a mean Diameter. 

Example. Suppofe the I]u»g*diameter be 32 laches, 
the Head-diameter %/^, Inches, and the Length 40 
Inches ; the Content in each Varie^ is required. 

The Difference between the Bung and Head-dia- 
meter is B ; which multiply 'd by .7, the Produd is ^ 
5.6; which added to the Head-diameter, the Sam 
is 29.6, the mean Diameter: The Area anfweriog 
thereunto will be found (by Prob. III.) to be 244 
Ale Gallons ; which mulciplyM by the Length* the 
Produdl i& 97.4. Gallons I and fo much i^ the Concent, 
if it be the krA Form. 

Again, if the Difference of the Diameters 8 be 
multiply*d by .65, the Produfl will be' 5.2; which 
added to the Head-diameter, the Sqm is 29 2» for 
the mean Diameter f and the Area anfwering there- 
unto is 2.3746 Gallons 1 which roultiply*d by 40 (the 
Length), the Produdl is .94.98 Gallons^ the Content, 
if it be of the fecond Fofm. 

5 Again, 
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Again, if the Difference 8 be maldplled by .6, tke 
Product is 4.8 ; which added to the Head-diameter, 
th^ Sum is 26.8) the mean Diameter ; the Area there- 
unto is 2.31 Gallons ; which, maltiply*d by 40, gives 
the Content 92.4 Gallons, for the third Form. 

Again, the Difference 8, multiply'd by .^$, the 

Proda£lis44; which added to the Head-diameter, 

makes the mean Diameter 28.4 ; the Area thereof is 

• 2.2463 { which multipfyM by 40, the Produdt is 

89.85 Gallons, for the fourth Form. 

By Scale and Ccmpajfes* 

fixtend the Compaifes from the Gauge-point 1 8.9;, 
to the iirA mean Diameter 29.6 ; that Extent wiU 
reach from the Length. 40, to a fourth Number, and 
then to the Content, 97.4 Gallons. 

Again, Extend from 28.9^ to 29.2 (the fccond mean 
Diameter], that Extent, tum'd twice over from 40^ 
will at lafl fall upon 94.98 Gallons. 

Again, Extend from 18.95 ^^ ^^'^ (^^^ ^^^^^ mean 
Diameter) that Extent, turned twice over from 40, 
will at lafl fall upon 92.4 Gallons. 

Again» Extend from 18.95 to 28.4 (the fourth 
mean Diameter) that Extent, tarn*d twice over from 
40, will at lad fall upon 89 85 Gallons. 

Altho* I have all. along made ufe of the Line of 
Numbers upon the common Two Foot, or Eightecpr 
Inch Rulfes, for the Reafon mentioned in the Frefaci\ 
yet the Rales' may eafily be applied to the Shdiiig- 
rule, thus : To £nd the Area of a Circle in Gal^pns, 
fet the Gauge-point upon D (that is, a ^gle I^e 
of Numbers^ to i upon C (that is, a double Lineal 

F f 2 then 
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dicn againft any Diameter upon D^ is the Area upon 
C, thus: 

To find the- Content of the Caflt, laft-mention^J, 
the firll Form. 

Set the Gaage-point 1S.95 upon D, to the length 
.40 upon C ; then (againft the oiean Diameter) 29.6 
upon D, is 97.4 Gallons, the Content upon C. 

And againft 29.2 (the next mean Diameter on D, 
is 94.98 Galfons on C« 

And ^ainft 28.8 (the next mean Kameter) on D« 
IS 92.4 Gajlotts on C» 

And againft 28.4 (the laft mean Diameter) on D^ 
is 89.85 Gallofis on C. 

Jill doM nnithout removing the Slidir. 
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Cy GMgin& 



3*9 



yf T A B L E ^/ //&(? Segment of a Circle^ 
wbofe Area is Unity. 



v.s. 


Segm 


V.S. 


Se m 


1 


.0017 


99 


.9983 


-2 


.0048 


9» 


.9952 


3 


.0087 


97 


.9913 


4 


.0134 


96 


.9866 


5 


.0187 


95 


.9813 


6 


.0245 


94 


•9755 


7 


.0308 


93 


.9692 


S 


•0375 


92 


,9625 


9 


.0446 


91 


•9554 


10 


.0520 


90 


.9480 


II 


.0598 


89 


.9402 


12 


.0680 


88 


.9320 


»3 


.0764 


87 


.9236 


'4 


.0851 


86 


.9149 


»5 


.0941 


^5 


.9059 


i6 


,1033 


84 


.8967 


17 


.1127 


83 


.8873 


i8 


.1224 


82 


.8776 


'9 


•1323 


81 


.8677 


20 


.1424 


80 


.8576 


21 


.1^26 


79 


.8474 


22 


.1631 


78 


.1369 


23 


•'737 


77 


.82^ 


24 


.184^ 


ye 


.8155 


25 


-ms 


7S 


.8045 



V.S 

26 

27 

28 
29 
30 

3» 

32 

33 
34 
35 

36 

37 
38 

39 
40 

4« 
42 

43 
44 

45. 

"46* 

47 
48 

49 
SO 



Sigtn 


V.S. 


.2066 
.2178 


74 
73 


.2292 


72 


.2407 


71 


2523 


70 


.2640 

•2759 

.2878 

.2998 


6c) 
68 

67 
66 


3119 


65 


3-41 

•33^4 

•3487 
.361 1 


64 
63 
62 
61 


3735 


60 


.3860 
.3986^ 


59 

58 


.4112 

.4238 

4364 


S7 
56 

55 


.4491 
.4618 


54 
53 


•4745 

.4873 
.5000 


52 

50 ! 



Segm 

•7924 

7832 

.7708 

759> 

•7477 

.7360 
.72^1 

• yizz 

.0831 

.6759' 
.6630 

6^89 

.6140 

.6614 

588S 

5762 

5636 

55^9 
;3^2 

.5127 

5000 



Ffj 



:/, 
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The Ufe of the Table of Segments. 

Is to find the Ullage, pr Qaantitf e( Liquor re- 
jnaining in a Cask, whofe Axis is parallel to the Ho- 
rizon, the Surface iA the liquor cuttbg the Heads of 

the Cask. 

fbi RULE isi 

To the wet or drj Inches of the Bung-diaineter, 
add a competent Nomber of Cyphers; tnen diVide 
it by the whole Diameter, the Quotient fbaad in the 
Table under the Title V. S. gives a Segvnent r which 
multiply^ by the whole Content of the Cask, the 
Produd (hews the Quantity of Liquor in the Cask, if 
the DiTidend was the wet uiches, or the Ullage, if It 
was the dry. 

. Let there be a Cask in Form of a Cylinder, wKofe 
Bung-diameter is 29 Inches, the dry Part 13, and 
the wet 16, and the Content So Gallons 1 How msk- 
ny Gallons are wanting to fill the Cask ? 

Divide the dry Inches, 13 by 29, the Bung diune- 
ter, and the Quotient is .448 s find the two firft Fi- 
gures .44. under V. S. and the Segment againl it i» 
.4238 ; to which add a proportional Part for the 8, 
and the whole Segment will be .4335 ; which multi- 
ply 'd by the Content of the Cask, the Product will be 
34..664 Gallons i and fo much the Cask wants of be- 
ing full. ' 

N9ie^ If the Cask be in the Form of a Cylinder, or 
near that Figure, the Table wilfgive the Ullage exa& 
enough ; but if it be a fpheroidal Cask, then ufe the 
fcltowifig Method, 

I. B7 
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1. By the Bung ami Head-diametery find fudi a 
mean Diameter as, you judge, will reduce the proposM 
Caik to a Cylinder, and then find its Content. 

2. From the Bong- diameter fubtrad the mean Dia- 
meter, and take half the Difference. 

3. From the wet Inches fubtra^ the (aid Half-dif- 
ference; TcSuyt this Difiference, then nfe this Pro- 
portion : 

As the mean Diameter is to too 

(the Diameter of the tabular Circle}, 

So is the referv^d Difference, 
to a verfed Sine in the Table. 

Thei!, if the tabular Segment be mnltiply*d int» 
the Content (as before) the Produd will be the Qoan« 
tity of Liquor in the Calk, 

Example. Let the Caik be the fame as In Page 325, 
of the fir ft Form, where the Bung-diameter is 32 
Inches, and the mean Diameter 29.6, and the Content 
97.4 Gallons ; and fuppofe the wet Inches 19, to find 
ue Quantity of Liquor in the Caik. 

From 32 From 19 

fubtr. 29.6 fubtr. 1.2 

Rem. 2.4 Rem. 17.8 refervM* 

Half 1.2 
29.6 : 100 :: 17.8 : .60, the V. S. 

The Segment to 60 is .6265, which multiply 'd hy 
97.4 the Content, the Produd is 61 Gallons^ the 
Quantity of Liqvor in the Caik* 

If 
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ixumpU. There is a Ciftern, wbofe Length is 84 
Inches, and Breadth 54lnche8y and the mean Depth 
is 43.6 Inches \ What is the Content ? 

Maltiply 84 by 54, and the Produft is 4536; 
which divide hy 2150, and the Quotient is 2.1097' 
Buihels, the Area of the Bottom at i Inch deep; 
which multiply *d by the Depth 43.6, the Piodud is 
91.98 Buihels, the Content. 

Examf/t. Suppofe a Quantity of Malt upon a Floor, 
whofe Jbength is 245 Inches, and the Breadth 184 
Inches, and the mean Depth 5.6 Inches 1 How many 
Bttfhels are there ? 

Multiply 245 by i 84, and the ProdoA is 4508a; 
ivhich divided by 2150, the Quotient is 20.967, the 
Area of the Bafe; which multiply^ by the mean 
Dejch, the Produd 1 17.4 Bufliels, the Cement. 

By the Sli ding-rule. 

There is an inverted Line of Numbers upon fome 
Sliding rules, mark'd with the Letter M, which was 
contrived purpofely for, Gauging of Malt ; and there 
is a doubie Line of Numbers upon the Rule, and 
upon the Slider two double Lines of Numbers ; all of 
thefe are of equal Radius, and all work together at 
once : Thus fet the Length and Breadth againft one 
another upon the inverted Line, and that which 
Aides by it ; then, on the other Edge of the Rule 
againft the Depth, you will find the Content in 
Buftiels. Thus, in thefirft Example, fet 54 op<»^ 
the Slider againft 84, upon the inverted Line ; and 
then, againft 43.6 upon the other Part of the Rule, is 
91.98 upon the Slider. 

Again, in the fecond Example, fet 184 upon the 
Slider to 245 upon the inverted Line j and againft 
5.6 upon the other Part of the Rule, is 117.4 upn 
the Slider. 

§11. 
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^ II. Of Land-Measuring. 

SHALL not here give the whole 
Art of Survfjfhg., but fach pradical 
Rules only as may be ufefnl to the 
Country Gf aiiers and Farmers, where- 
l| byk they may find the true Content of 
' any Piece of Land, and that by the 
Chain only (and for want of that, 
with a Pole or Sticky of half a JR.od in Length). 



{S6nb^9(»ss)es)esx^ 



Puds l em I. 

^ofind the ConUnt of a Piece of Land in the 
Form of a right -angled Parallelogram^ or 
long Square^ or what isfometbing near that 
Form. 

TO know whether any Angle in. a Field be a 
Right-angle, or not, you may take a Piece of 
Board about 4 or 5 Inches broad, and an Inch thick^ 
cither round or Iquare ; and, with a Saw^ cat two 
Kerfs, croBing each other at Right-angles ; and bore 
a Hole in the Middle of the Back- fide, to put it upon 
the End of a Stick. This will reprcfent the loHra- 
jnent calFd a Crofs. 



Si^pofe 



./ippatMit. 
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Suppofe you 
would obferve 
the Angle A, to 
know whether 
it be a Right- 
angle (or near 
thereunto) $.prick 
up your Sticky 
with the Crofs 
upon it» a little 
DiAance from 
the Fence, as at 
a ; and having 
fet^ up two 
Marks, as at h 
and r, of equal 
DiHance from the 
Fence, turn one 
of the Slits di- 
re Aly towards^; 
and then, if the 
other be difc£t- 
ly pointing to c, 
k is a Right-angle. 

Ta meafure fudi a Piece of Ground as this Figure 
above: If you meafure round, and add the oppoiite 
Sides together, and take half the Sum, (if they be not 
equal) ; or elfe meafure down about the Middle of the 
Length, and Middle of the Breadth ; thus, the Side 
A B being meafured, it will be 5.60 (that is, ^ 
Chains and 60 Links) ; and the oppofite Side CD is 5 
Chains 82 Links; the half Sum thereof is 5.71 : And 
the Side BO is 10.38 ; and the Side AC 10 22 ; and 
the half Sum thereof is 10.30 (it will be the fame 
thing, if you meafure about the Middle of the Lenjgth, 
ati'd Middle of the Breadth) ; then mttltif^y this mead 
liCngth and mean Breadth together, <u/s;. 10.30, by. 
5.71, andtheProdud 1558.8130; which divide by 
10 (becaufe 10 fquare Chains is an Acre] by re- 
moving the feparating Point one Place towards the 

Left hand 




5*88' 
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Left-hand, and it will be 5.88130; tlat it, 5; Acres 
and .88 1 30 Parts ; which multiply by 4, and prick 
off 1 5 Places, and it will be 3.5 25 20 ; which 3 to- 
wards the Left-hand are 3 Rods ; then multiply the 
decimal Parts by 40, and prick ofF 5 Places, and it 
will be 2 1 .00800 1 which 2 1 towards the Left-hand 
are 2 1 Perches. 

A. R. P. 
So the whole Content is « * ' 5 321 

See the Work. 

5.71 
10.30 




A. R. P. 
5 3 21 



3.52520 
40 

2 1 .00800 



Ncu, The Chain here made ufe of, is 4 Poles, or 
Kods, in Length ; the whole Chain being 100 Links. 

But becaafe every Man that may have Occaiion 
to meafure a Piece of Lalid, can't procure sk Grain, 
I will therefore fhew how you may meafuVe a Piece 
of Land only with a Stick of half a Rod in Length ; 
that if, 8 Feet and 3 Inches ; Which Stick divide into 
Ave equal Parts, fo will the whole Rod be divided into 
ten Parts, and will be thereby adapted to Decimal 
Arithmetick. 

,G g But 
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But becaufe each of thofe Parts of the Stick are. 
femething large, (each Part being 19 Inches and 8 
Tenths) it will be necefTary to take your Dimeniions 
to half of one of thofe Partss and then, for that half 
Part, fet 5 in the Place of Seconds, thus; fuppofe 3 
Parts and a half, fet it down thus .35. 

Problem II. 

L£ T us fuppofe a Field in the Form of a long 
Square, whofe Length is 45 Rods 5 Parts and a : 
Half, and the Breadth 31 Rods 4 Parts and a Half; j 
What is the Content) 



Multiply the Length and Breadth together, and di- 
vide the Produdt by 160, (becaufe 160 fquare Rods is 
an Acre) and the Quotient is Acres. 

,- 45-55 

3I-4S 



• t 



12775 
18220 



4555 
13665 

'432-547S 



i6|o 
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i6|o)i4^i2(8 
128 

4lo) 1 5 [2^3 
12 

3a 



A. R.P. 
Ftf«/ 8 3 32 



C5SX5GC5aC©CS(35£3i«KS5!C5^^ 



Problem III. 

SUppofe a Piece of Groand io the Form of a Tra- 
pezium ; the Diagonal BD 13 Chains 60 Links, 
the Perpendicular C£ 6 Chains 25 Liaks, and the 
Perpendicular A F 3 Chaini 4a Links i what is the 
Conteut ? 




Multiply the Diagonal by half the Sum of the Per- 
pendiculars. See Sea. VI. of Chap. I. Part II. 



G g 2 



CE 
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CE:=r6,25 13.60— BD 

AF:^3-4* 4-83 

Sum 9.67 4080 

— 10880 A. R. P. 

Half 4.83 5440 Facit 6 211 

6.56880 

4 



2.227520 

40 

11.00800 



JB> Kods^ thus i 

C&^Sf ftodi. 19.34 

A f ^1)68 544-BD 

Sam 38.68 77)6 

— — 77^5 

Half 19.34 9070 



l6)o)i05|2.o96(tf 
96 

4fo)9l2(2 
8 



12 

A. R. P, 
Facit 6 2- 12 
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S'o take the Dimenfions of the Field. 

Begin at the Angle B, and meafure in a dire£t 
Line towards D; but when you come at £» fet up 
your Crofs, and dire£t one of the Slits to D, and then 
look through the other Slit, and if it exadlly hits the 
Angle C, then are you juft in the Place where the 
Perpendicular will fall; but if it does not exadlly 
hit the Point, move backwards, and forwards till ic 
does fo ; then meafure the Perpendicular, and fee 
down the Chains and Links, or the Rods and Parts ; 
then continue (your Meafure towards D ; bat when 
you come to F, fet up your Crofs, and try (as is 
above diredled], whether you be in the Place where 
the Perpendicular will fall. Then meafure the Per- 
pendicular A F, and fet down the Chain and Links 
or Rods and Parts ; then continue your Meafure to D, 
and fet down the Meafure of the whole Diagonal. 
This Way of Meafuring is very exa£l and true ; but 
the common Way ufed by the Grafiers and Farmers, 
is to meafure round the Field, and to take half the 
Sum of the oppoiite Sides for a mean Side ; but the 
laft-mentioned Piece of Ground, being meafur'd fo, 
will come to 

A. R. P. R. P. 

7 022, which is 2 10 more than the Truth* 



G g J Pro- 
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F&OBLEM I. 

How to meafure an Irregular Field. 

H E Way to meafure irregular Land, is to di- 
vide it into Trapeziums and Triangles, thus : 



FMy .view over the Field, and fet up Marks at 
every Angle, and by thofe Marks you may fee where 
to have a Trapezium, a^ A B C I in the following 
Figure. 



Then 
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Then begin and meafure in a di're^ Line from A 
towards C ; but when you come to (a), fet up your 
Crofs, and try whether you be in- a Square to I (as 
is before directed) ; and then meafure the Perpendicular 

Ch. L. 

a ly which is 4.82 ; then meafure forward again to- 
wards C, but when you come to (b) fet up your 
Crofs, and try whether you be in the Place where 
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ndicular will fall; dwn meaTufe the Per- 
ch. L. 
r bB, which is 2.06; then contbue yanr 
;o C, and you will find the whole Diagonal 



iroceed to mcarure th© Trapezium CDHJ, 
at C, and meafiiricg along the Diagonal Lice 
L t but when you come at (d), iet up your 
1 try if you be in the Place where the Per- 
■ will fell : Meafure the Perpendicular d D, 

Ch. L. 

1.46, and then meafure forward till you 
;', and (here, with your Crofs, try if yon 
n the Place where the Perpendicular ivill 
meafure the Perpendicular c 1, which is 

and from (c) continue your Meafure to H, 
Ch. L. 
ill find the whole Diagonal iz.36, 
■oceed to meafBre the Trapezium HGED, 
at H, and meafuring along the Diagonal 
d) £| but when you come to (f), try 

Crofs if you be in the Place where the 
lur will M ) and meafure the Perpendicn- 
hich is 4.48 i then continue on your Mea- 
(f) till yon come to (g), and there try if 
I Square with the Perpendicular gD; and 

Ch. L. 

; faid Perpendicular, which ii z.94 ; then 
1 from ( g ) to E, and you will find the 

Ch. L. 
;onaI to be 11.34. 

lafure the Triangle E F G, beginning ai E, 
ng along the Bafe E G till you come at 
:re with your Crofs try if you be in the 
; the Perpendicular will fall ; and mea- 

Ch. L. 
rpendicttlar h F, which is 3.14, continue 
re to G, and you will find the whole Bale 

fo /on have finllh'd year whole Field. 
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I have been the larger upon the Explanation of this 
Problem^ because raoft Groaods lie in fuch irregular 
Forms. 

Caft up the three Trapeziums feverally, and alfi) 
the Triangle ; and add all the feveral Areas together 
into one Sum, which will be the Area of the whole 
irregular Plot. 

< 

Seethe^otk. 

b B=r2.o6 9.42 See Sefi. VI. Chap. I. 

a I =4. 8 2 3.44 Fart II. 

Sum 6.88 3766 

3768 

half 3.44 2826 



3.24048r=Area of ABCI* 



d 0^=1.46 12.36 

c I ==3.00 2.23 

Sum 4.46 3708 

, ^ *47« 

lialf 2.23 2472 



2.75628=:Arca of CIHD. 



fG— 4.48 11.34 

gD=2.94 3.71 

Sum 7.42 1 1 34 

— 7938 

half 3.71 3402 



4.207i4x:Aieaof HGED. 



Bide 
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— " Sec Sea. V. Chap, I. 
Half 7456 Part 11. 

Perpend. 3. 4 ' 

* 18124 

1368 

1 .4 ji 84— Area of the Triangle EFG. 
3. 24048— Arc a of ABCI. 
2 -7,-628 -Arcaof CIHD. 
4 207 14.^ Area of HGED. 

Sum 1 1 .6 35 74— Area of the Whole. 



a.54296 
^ 40 

S171S40 

A. R. P. 
fiacit II 2 21 
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